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THE PATHOGENESIS OF BRONCHIAL ASTHMA. 
Dr. WoLrr FREUDENTHAL, New Yorl 
A. The Bronchial Attack. While studying cases of so-called 


spasmodic or bronchial asthma the question came up in my mind: 


Is spasmodic asthma in fact a spasm or what is it? The general 
belief is that an attack of asthma is characterized by a constrictio1 
of the bronchioli, lasting for hours or even days. Many theories 
| 


1ave been advanced in support of this belief and it seems perfectly 
plausible to accept the nervus vagus as the main culprit and t 
explain every symptom by the action of that nerve. 

Although I cannot prove that this is not so, I believe that a1 
attack is brought about, not by a spasm of the constrictor fibers 
coming from the vagus, but rather bya paralysis of the dilat 
fibers and that this accords with the description given by me of 
the etiology of asthma in general 

The first thing that strikes the observer is the unusual occur- 
rence of a spasm lasting for such a long time, as it so often does 
Is it not easier and more in accord with other pathological facts t 
explain that attack as the result of a paresis or paralysis? Ther 
are similar conditions in the larynx, if you will remember som« 


neurological problems of that region, as for example the bilatera 


abductor paralysis. 


*Read before the American Laryngological, Rhinological and Ot 


Society at its Twenty-fourth Annual Meeting, held at Atlantic Cit Ma 
and 30, 1918. 
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If we suppose that the asthmatic paroxysm sets in with a paraly 
sis of the dilator fibers we have to assume that a constriction of 
the bronchioli must follow immediately in the same manner as in 
facial paralysis, where the face is drawn to the non-affected side. 
In other words, as soon as the inhibitory or bronchodilator fibre: 
of the vagus that supply the bronchial masculature, are paralyzed, 
a tonus of the opponents sets in, i. e., a condition of persistent ac 
tivity of the constrictor fibres is established. In the horse it has 
been proven that these constrictor fibres of the bronchi are in a 
state of constant or tonic excitation. Yet, according to Luciani,’ 
the physiological function of the smooth muscles of the bronchi 
and of the constrictor and dilator nerves, which serve them, is not 
yet fully explained. What we do know positively is the existence 
of constrictor fibres, as proven by Ejinthoven and Baer, and the 
existence of broncho-dilator fibres running side by side with the 
former, as demonstrated by Dixon and Brodie.* We see, therefore, 
that the vagus may be held responsible in either case. 

But there is another system that is of great importance ; namely, 
the sympathetic. The ramifications from one system to the other 
are numerous and there may be disturbance of the sympathetic when 
the symptoms incline towards an irritation of the vagus and vic¢ 
versa. While the action of these nerves is not yet clearly estab 
lished, there are other symptoms apparently in favor of my theory 
that we have to deal here with an atony or paresis or paralysis of 
the broncho-dilators and not with a spasm of the constrictors 

[f we take, for example, the abdominal muscles, i. e., the muscles 
that are concerned in expiration, we find that they are “quite flac 
cid” (Starling) even during expiration. That could never happen 

a spasm of the expiratory muscles had been present. 

\nother point is the frequent development of pulmonary em- 
physema in such cases. According to Luciani pulmonary emphy 
sema is promoted by atony or paresis or paralysis of the smooth 
muscles of the bronchi. An atony never means spasm. 

Nor is it necessary to demonstrate a spasm of the inspiratory 
muscles. For at the beginning of an attack the asthmatic patient 


has difficulty only in expiration, which means that through a paraly 


VY 


sis of the dilatory muscles the others gain the mastery and contract. 
You will find a corresponding condition in facial palsy. ‘The mus- 


cles of one side become paralyzed and immediately their antagon 


ae 
i t 


s on the other side get into action and contract. 
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Later on during an attack, when the lungs become overdistended, 
there is difficulty in inspiration as well. But it was found by 
Walker*® on fluoroscopic examination that the lungs do not expand 
and that the diaphragm remains stationary. This is an important 
finding, as the diaphragm under normal conditions is the main fac 
tor in inspiration, a factor that is eliminated entirely through an 
atony or paresis or paralysis in an acute attack. A spasm of the 
inspiratory muscles may, therefore, also be excluded with certainty 


Furthermore, the action of adrenalin and other drugs has to be 


considered. Laryngologists and other clinicians, seeing the almost 
immediate effect adrenalin gives when either injected subcutaneous 
ly or applied endobronchially in an acute attack of asthma, were of 
the opinion that it caused a dilatation of the bronchioles. Golla 
and Symes, however, found that adrenalin usually produces un 
mistakable constriction of the bronchioles. That was the case in 
the rabbit and cat. ndoubtedly it holds good for man as well 
But when the bronchioles were initially constricted by other drugs, 
then Golla and Symes’ saw the normal effect of adrenalin reversed 


and bronchial dilatation produced. This fact may be as surprising 


to others as it has been to me, but nevertheless it remains a fact 

sesides, adrenalin acts only on those tissues which are innervated 
by the sympathetic nervous system. This again speaks against the 
activity of the vagus and in favor of the sympatheti: t must be 
admitted, however, that the vagus may carry some fibres from 
the sympathetic, as mentioned before, a circumstance that makes 


this question still more complex. 


The action of other drugs on the bronchial musculature has been 
studied very carefully by D. E. Jackson® of St. Louis. Some of 


them produce immediately and most profoundly a broncho-constric 


or instance. Death 


m when injected intravenously, as arecoline, 


may easily follow from absolute failure of air to enter the lungs 


y 
is 


Other drugs tested by Jackson, like hordenine, have the opposite, 


effect., 1. e., hordenine is fully as effective as epinephrin in pro 
ducing broncho-dilatation. ‘This also occurs after constriction has 
been produced by histamine It is to be regretted that owing 


war conditions most of these drugs cannot be procured at present. 

Returning ts the relationship between the vagus and sympatheti 
we know that in the function of respiration both the respiratory 
centre and the autonomous nervous system participate, so that by 
a sort of self-regulation the vagus acts like an antagonist to the 


automatism of the center. The action of these two systems. when 
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in a state of equilibrium, acording to Eppinger and Hess,’ can 
be compared to a pair of evenly balanced scales, containing equal 
weights, as represented by atropin on one side and adrenalin on the 
other. 

And it may be concluded that paralysis of the sympathetic and 
stimulation of the vagus show the same symptoms and are closely 
related, not only symptomatically, but also etiologically. As long as 
this fact stands proven by Eppinger and Hess, so long are we justi- 
fied in speaking of the asthmatic paroxysm as due either to an 
irritation of the vagus or to a paralysis of the sympathetic. For 
reasons stated above, the writer is inclined towards the latter 
theory, to which one more point may be added here. 

We have referred repeatedly to the bronchial musculature or 
that of the bronchioli or alveoli. But it should not be forgotten 
that the essential distensible air spaces of the lung are the infundi- 
bula or the terminals of the bronchioli. However, as the infundi- 
bular air is regulated by the musculature of the bronchioli, we 
were right in mainly considering these. The asthmatic sufferer 
involuntarily endeavors to keep his infundibula filled; that is, to 
keep his lungs in an inspiratory position. In that way he rein 
forces the elastic powers which dilate the bronchioles and thus aid 
expiration. But since these elastic powers are out of function 
through some kind of paresis, no deep inspiration can be taken, 


nor expiration aided in that way. 


In conclusion it has to be acknowledged that the constrictor 
muscles of the bronchioli during an asthmatic attack are not in 


a spasmodic condition, as heretofore accepted, but that they are 
in a state of artificial tonus brought about by the paresis of the 
inspiratory muscles. 

These are the writer’s views concerning the acute asthmatic at- 
tack Tl 


1e asthmatic state will be described in a later article. 

Now we come to the clinical part of our paper, viz.: 

Three Types of Asthmatics. In various articles, which the writer 
has published, he has pointed out the different varieties of the af- 
fection called bronchial asthma. During the past years many such 
patients have been treated according to the methods described in 
an article published in the year 1915.* 

The result of such treatment has been excellent in some instances, 


discouraging in others. This, by the way, holds good for every 


other form of therapeutics. Not long ago a paper on the treat- 


ment of bronchial asthma was read before the New York Academv 
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of Medicine. On listening to it and to the discussion, one was im- 
pressed with the idea that that was the last word in the therapy 
of asthma. And yet the writer saw many cases which demon- 
strated the absolute futility of such medication. 

As a whole the endobronchial method has given the writer much 
better results than any other measure, and for that reason alone 
he would advocate its use in the hands of laryngologists. But endo- 
bronchial therapy is still in its infancy, and it will take some time 
before strict indications for our procedure, especially the applica- 
tion of astringents to the lower air tract, can be laid down. The 
lumen of the smaller bronchi, at least in asthmatics, is narrowed 
down to such a degree that there is always a possibility of ad- 
hesions following the use of astringents. Formerly, when nearly 
every general practitioner was in possession of a galvanocautery 
apparatus, numerous such occurrences were observed after its em 
ployment in the nose. 

Under normal conditions it is very likely that a powerful caustic, 
like the galvanocautery, is required to produce such an effect. 
Where there is an abnormal mucosa, like that of the bronchi in 
asthmatics, however, it is very probable that any solution of nitrate 
of silver strong enough to be effective could bring about such an 
untoward result (instead of silver of nitrate, we may, of course, 
take any other astringent). That the mucosa in this class of cases 
1s pathologically altered is well known. That the epithelium also 
is occasionally destroyed we learn from one post-mortem reported 
by Berkart. Other writers as Ad. Schmidt have found the epithe- 
lium well preserved, but the single observation of Berkart is suf- 
ficient to put us on our guard. Consequently great care has to 
be exercised not to close up entirely the bronchi already narrowed 
by the asthmatic affection. 

True enough, applications to the larger bronchi alone occasion- 
ally exert a beneficial influence on the lower portions as well and 
materially improve the asthmatic state. But we have serious doubts 
as to the possibility of curing a series of cases by such means, as 
was done by W. S. Syme® of Glasgow. Syme swabbed the main 
bronchi and the entrance to the secondary bronchi with a ten per 
cent solution of nitrate of silver and reports surprisingly good 
results in eight consecutive cases. Such publications have to be 
taken with more than one grain of salt. Nevertheless, the endo- 
bronchial therapy by means of drugs as well as by the topical ap- 
plication of the faradic and galvanic currents, as advocated by the 
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writer, has done so much good that they have become part of our 
armamentarium medicum. 

Today only three types will be reported, showing the characteris- 
tics of each class. That does not mean that these are the only 


types of asthmatics seen in practice. There are many more, if 


one considers the etiology of the disease, a fact discussed in pre- 


vious articles.‘° These types are described here, because they were 
of great interest to me, and for no other reason. 

Type ] Mrs. F. G., a middle-aged lady, had been referred to 
me by an ophthalmologist of this city some three years ago on 
account of lachrymation and sneezing. A year before consulting 
me she had been operated on intranasally by a well-known laryn 
gologist abroad for empyema of the left frontal sinus. At the 
same time nasal polypi had been removed. Her main complaint 
now was the dreadful attacks of sneezing that occurred principally 
in the morning. On examination masses of granulations were 
found in the left nasal cavity and there was a thick, purulent dis- 
charge coming from the frontal sinus. An external operation hav- 
ing been refused, she was treated in the usual way intranasally. 
She called on me only every few months, when there was stagna- 
tion « 


f pus with the concomitant symptoms of headache, bad odor, 
etc. It was especially the latter that annoyed her greatly at such 
times. She had been taught by me to syringe her frontal sinus and 
did it quite well. But whenever polypi or granulations formed again, 
such procedures were of no avail. In 1917 she stayed away for 
eight months and the first thing I heard from her was that she 
had been suffering from asthma. She had remained in the city all 
summer, was kept in bed most of the time and given narcotics and 
other drugs by her family physician. The absolute uselessness of 
such medication was demonstrated clearly by the almost immediate 
feeling of relief following the removal of several polypi and wash- 
ing out of the frontal sinus. 

Such cases undoubtedly have occurred in the practice of other 
laryngologists. I myself have described cases of asthma caused by 
ethmoiditis and other forms of suppuration in the nose. But this 
is the very first one which I could trace with absolute certainty to 
the frontal sinus. 

Formerly, and for many years, such an affection was called a 
reflex neurosis. As a matter of fact it is nothing else but the 
result of the secretion running down from the nose into the larynx 


and bronchi, as pointed out by me several times. No doubt, even 
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in this patient, there was a nervous element that helped t 


» bring 
about the paroxysm, but that was not the main feature. It cer 
tainly developed post hoc and propter hoc 

It should be added that in some predisposed persons simple ir- 
vitation of the nasal mucosa is apt to produce an attack of asthma. 
How far the atony of the infundibula, the bronchioli and all in 
spiratory muscles has progressed in such cases can only be sur 
mised. 

Type II. This case represents an entirely different aspect. Its 
history is shortly the following: M. C., an agent, 31 years old, 
had been in perfect health until his nose began to trouble him 
Numerous polypi were removed in different clinics, where he may 
have been handled somewhat roughly according to his story. As 
a result of these operations “laryngitis” set in and then bronchial 
asthma. The latter has persisted ever since, that is for three years. 
He gets the attacks at all times of the day and night and is suffering 
so badly that he had to give up his business and be supported by 
his family. There is no specific, nor rheumatic history. He has 
three healthy children and his wife had no miscarriages. 

When I examined him, there were polypi on the right side and 
an ethmoiditis. The question now was, what to do with a patient 
like this. Should we proceed as in any other case, removing the 
polypi, etc., or should we pay attention only to the asthma, leaving 
the polypi alone? I decided to follow the latter course and treat 
the asthma. Endobronchial applications were made first of ad- 
renalin, later followed by argentum nitrate, and the endobronchial 
use of the faradic and galvanic currents. But his nasal condition 
was not neglected entirely during treatment of the asthma. The 
secretions were removed and mild applications made to the nose 
and throat to secure temporary relief of trouble from these parts 

After a few months’ treatment he was able to resume work and 
he began to regain confidence in himself. Then the polypi, which 
by that time were present on both sides, were removed gradually. 
Of course, this had to be done carefully in order to avoid any 
shock to his already shattered nervous system. On and off he 
received endobronchial treatment while attending to his business, 
and for more than a year after that he has had no spasmodic at 
tacks. His subjective feeling is expressed in a letter he wrote to 
one of his friends, who happened to bring it to me. He says: 

* I feel that since I was treated by Dr. F., life looks bright 


to me again. I can sleep the whole night without getting up, with 
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the exception for a drink of water occasionally owing to a dryness 
in the throat. * * *” Letters like this I have received before, but 
have not published them, as most of these patients cannot be relied 
upon. Much against my taste I cite part of this letter, as I know 
the firmness of this man’s character so well. He has been cured 
for more than a year and I feel that he will remain so. 

This case offers an interesting problem. For years we have been 
taught that asthma is often due to nasal polypi and it is a fact that 
many a case of asthma has been cured by removing these growths. 
In the opinion of some this case tends to upset this doctrine. The 
patient developed asthma after he had been treated for nasal polypi 
and improved while the nose was being more and more occluded 
by these neoplasms. Although of late my belief in the causation 
of asthma by nasal polypi has been shaken materially, as rhinologists 
we cannot do otherwise than remove them whenever they are pres- 
ent. Yet this case teaches us a lesson, i. e., to go slowly in neu- 
rotic cases. While in some patients you may, in one sitting, re- 
move as many polypi as your time and the loss of blood will per- 
mit, it is necessary to be careful in others, lest shock follows. 

The case referred to is the result of such a shock, that undoubt- 
edly could have been avoided by a different mode of procedure. 
It is also typical of what I have called traumatic asthma, which 
generally is due either to operations or accidents. 

Type III. Mrs. R. L., 39 years old, has had asthma for the 
past twenty years. At times she was free from it, but it always 
returned. For three years she has suffered almost constantly, with 
the exception of short intervals in summer. Slight constipation, 
poor appetite. As she had been under the care of a practitioner of 
wide experience, nothing that promised a cure was left undone. 
Her nose was operated on twice, but she still sleeps with her 
mouth open. She underwent all kinds of therapeutic fads with 
vaccines, protein extracts, egg-free diet, oatmeal diet, rest cures, 
etc. Even some of her teeth were extracted in order to eliminate 
any possible focus, but all in vain. When I examined her, there 
were cheesy masses in one tonsil, a marked hypertrophy of the 
middle turbinal and pus in the middle meatus, apparently coming 
from the right antrum. 


It is but natural that my first impulse was to remove all these 


pathological conditions in spite of my experience with the case 
just narrated. But I resisted that temptation and tried to make 
topical endobronchial applications which, however, I am sorry to 
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confess, were impossible with her. She was so restless that I never 
was able under local anesthesia to introduce either a small calibre 
bronchoscope or the endobronchial spray-electrode. General anes- 
thesia was refused. Finally, it was proposed to her to operate 
on her nose and throat, to which she would only consent if a cure 
of the asthma could be guaranteed. Consequently nothing was 
done and the case proved a total failure therapeutically. The rea- 
son was that it never was possible to get a hold on the patient, 
which I fear was mostly due to her excellent financial circum- 
stances. She refused to believe that she could be cured, always 
looked with suspicion at everything we did or prescribed and could 
never be convinced that something could be done to benefit her. 
This poor rich woman was so much absorbed in her own sickness 
that only a supernatural occurrence would have diverted her at- 
tention from her own person. 

The instruments used by me are the same as described in 1915. 
In order to introduce the endobronchial spray I use a Krauss 
laryngeal forceps which has been modified so that you can grasp 
the hard rubber tube easily. Since it is impossible to have one 
of the latter made nowadays I had a soft rubber tube connected 
with a De Vilbiss spray or vaporizer and introduce the soft tubing 
as far as I can get, by means of the modified Krause forceps. 
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THE ANSWER TO OPPONENTS OF THE RADICAL 
MASTOID OPERATION. 


Dr. Westey C. Bowrrs, New York. 


General considerations: Soon after Stacke described the radical 
mastoid operation many surgeons began to perform it, most 
of them without having ever dissected a temporal bone, 
and many of them with very little knowledge of the exact an- 
atomy of the middle ear, labyrinth, facial nerve, and Eustachian 
tube. The results were disastrous, including many facial pa- 
ralyses, many deaths, much destruction of hearing, and many 
complete failures to cure the discharge. ‘To these technical 
sources of inefficiency must be added a multitude of radical op- 
erations performed when no operation at all was indicated. The 
consequence was, many men gave up the operation as too dan- 
gerous and too unsatisfactory. But to this day there are men 
doing the radical operation without having learned the local 
anatomy, without having acquired a technique essential to good 
results, and without having acquired a clear conception of the 
indications for operating or a reasonable skill in predicting con- 
sequences. When, under such conditions, poor results are ob- 
tained, the tendency is for the operators to criticise the opera- 
tion rather than to criticise themselves and endeavor to correct 
their faults. Most of the blunders made while doing a radical 
bring conspicuous consequences and manifest themselves very 
distinctly by death, loss of hearing, facial paralysis, or failur« 
to stop the discharge. When a surgeon gets any one of these 
results in several consecutive cases, he is likely to think the 
operation is very unsatisfactory, as it certainly is in his hands. 
Reckless and incompetent operating has naturally given rise to 
confusion and distrust, not only among the medical profession 
as a whole, but even among men making a specialty of otology. 

On the other hand, there have all along been surgeons per- 
forming the operation with skill and success and some of these 
have made important improvements upon the original methods. 
Why is it then that after forty years of use the radical mastoi¢ 
operation is neither so reputable nor so familiar as it deserves 
to be? Why, in short, have so many otologists failed to learn 
how and when to do an operation which is so admirably adapted 
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to the amelioration of a severe and dangerous disease? Thx 
explanation, I suppose, is that the radical mastoid operation is 
not a simple one, either in its technique or its indications. The 
surgeon who has not opportunity to learn it of an expert has a 
long and hard task when he undertakes to discover how and 


when it ought to be done by a process of trial and error. 


t 


The radical mastoid is not an operation for the purpose « 
curing a chronic infection limited to the middle ear and Eus 
tachian tube, except in very exceptional cases. It is an opera 
tion devised for the purpose of curing a chronic infection ot 
the results of an infection in the tympanic vault or mastoid 
bone or both. It is just as irrational to suppose that a necrosis 
of bone in the vault and mastoid with all its accompanying 
pathological changes can be cured by prolonged treatment of 
the middle ear and Eustachian tube, as it would be to suppose 
that most chronic infections of the middle ear and Eustachian 
tube require a radical operation for their cure. Most cases with 
a chronic persistent discharge from the middle ear, and many 
cases of intermittent discharge, are chronic mastoiditis asso 
ciated with a chronic otitis media and tubinitis. The question 
to be solved is: “What is the condition of the mastoid and 
vault?” If the Eustachian tube and necrosed ossicles or bone 
in the middle ear are manifestly not a cause of all the symptoms 
then the condition in the mastoid and vault demand investiga 
tion. 


N 


\ll are familiar with the many varieties of perforation and 
their locations and those which are most commonly associated 
ith a mastoid involvement. The presence of cholesteatomata 


or inspissated secretion, or the presence of granulations or polypi 


in or about one of these characteristic perforations with or with 
out local and general symptoms, or the presence of marked 
local and general symptoms associated with a characteristic 
perforation should never cause us any doubt as to the condition. 
Occasionally the x-ray will help us. If we are uncertain, we 
can try all the familiar treatments of the middle ear and Eus- 
tachian tube until we can demonstrate that the trouble lies 
higher up or further back. Unquestionably many cases of chronic 
discharge from the middle ear can be cured by local treatment 
of the middle ear and Eustachian tube; but not a single case 
of necrosis of bone in the tympanic vault and mastoid can be 
cured by such means in a reasonable length of time. This is 
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self-evident. It is true that, in time, nature herself, in some 
cases, will cure the condition by a process of sclerosis of the 
mastoid cells, destruction of the floor and external wall of the 
vault and antrum producing sometimes a picture very much 
like the cavity produced by the radical operation. These cases 
are indeed fortunate, as it is much more common for nature to 
destroy bone over the dura, sinus, or labyrinth, causing the 
serious complications which are so frequent and so ominous a 
risk with a chronic discharge of the middle ear. 

Since we cannot satisfactorily attack necrosis of bone in the 
vault or mastoid by way of the middle ear, we must find some 
other way of attack. The only other path seems to be through 
the mastoid bone. The operation oftenest made for this pur- 
pose is the radical mastoid operation, though several modifica- 
tions of this have been evolved, having for their purpose to 
conserve some of the structures removed by the radical opera- 
tion. The success of such modifications must naturally depend 
upon whether the operation has removed all the necrosed tis- 
sue. Now, as most cases which require operation for relief of 
suppuration in the vault and mastoid are associated with chronic 
infected tissue in the middle ear and Eustachian tube, any modi- 
fication which would leave behind such infected tissue, would 
in all probability, have to be followed later by a radical opera- 
tion. If we can be sure that all the infection is limited to a cer- 
tain part of the vault or mastoid, then a modification of the 
radical is justifiable. As this is something we can very seldom 
be certain of, we will seldom take the risk of exposing a patient 
to more operative procedures than necessary. Hence the cases 
of middle ear and mastoid involvement, suited to a modified 
radical operation, are but few. 

It is claimed that the one great objective of the modification 
is to preserve the hearing. So far, the modified operation has 
shown little if any better functional results than the radical, 
when the radical is properly done. ‘This, in spite of the fact 
that as regards hearing these cases have been carefully selected 
ones. In so far as any functional or organic advantage is gained 
by the modified operation, a choice of the modified radical is 
properly limited to a very few clear cases. 


It is objected that the radical mastoid is injurious to the 
hearing. The radical mastoid when properly done does not, as 
sO many suppose, necessarily result in the impairment of hear- 
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ing. Nearly all cases of necrosis in vault and mastoid are asso- 
ciated with more or less impairment of the hearing. Generally 
it is diminished by at least one-half. Those who are fortunate 
enough to have retained one-half of their native hearing will in 
all probability not have the hearing further impaired by, the 
radical operation. If the hearing is diminished more than one- 
half, it will probably be improved by the operation. Those who 
have retained very good hearing will probably have it dimin- 
ished a little. In this last category stands only a small minority, 
and before doing a radical operation on these, every other known 
means for curing the condition in the middle ear and Eustachian 
tube should first be tried, and the patient should be warned 
that the hearing may be diminished. When the patient hears 
mainly with the affected ear, it is not justifiable to do a radical, 
except in cases in which the symptoms are very ominous, par- 
ticularly when the hearing is necessary for making a living. 
These patients should be instructed in all the symptoms of dan- 
ger and in the proper care of the ear, and they should have the 
ear watched closely. Too often the patients are not made to 
understand clearly the probable effect of operation on the hear- 
ing. ‘They expect that it will restore their hearing, and con- 
sequently, they may be very much disappointed to find that 
it is not better, and perhaps is impaired. Dissatisfaction on 
this score, undeserved and avoidable though it is, easily reacts 
upon the patient’s medical adviser and no doubt has its part in 
arousing considerable timidity with respect to the radical opera 


tion. 


The number of persons who have good hearing in the infected 
ear after a prolonged middle ear discharge is relatively small 
Also the number of those who have poor hearing in the healthy 
ear, with good hearing in the infected ear, is extremely small 
\nd since, as regards its effect on hearing, we need take into 
account only the small number of patients who comprise thes« 
two classes—namely, those who still hear well in the affected 
ear, and those who hear little except with the affected ear—it 
is seldom that in cases of chronic discharging ear we need hesi 
tate to operate because of the probable effect on the patient’s 
hearing. In all other cases the risk of complications and th 
bad effect on general health from a chronic focus of infectio1 
should weigh more in our decision to operate than the possi- 


bility that the hearing might be impaired by the operation. 
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It is objected that the radical mastoid fails to stop the dis- 
charge. It is true that if necrotic bone is left in any part of 
the middle ear, Eustachian tube, or mastoid, the discharge will 
persist. It is also true that if proper drainage of every part of 
the.cavity has not been provided the results will not be satis- 
factory. Few operators have difficulty with the mastoid por- 
tion of the cavity. But many have trouble with the middle ear 
portion. 

The chief causes of failure to obtain a dry cavity in the mid- 
dle ear portion are: 

First: Failure to so modify the bony meatus as to produce 
the best possible facilities for drainage and inspection of the 
middle ear. This modification of the bony meatus cannot be 
emphasized too strongly, as upon it depends the failure or suc- 
cess of a good many cases. The bony meatus in the majority 
of cases is very narrow externally, too narrow for proper drain- 
age and inspection of the middle ear. The bony meatus is also 
contracted more or less in its center, which causes the posterior 
wall, floor and anterior wall to be more or less convex. This 
convexity makes it impossible for secretion in the recesses of 
the middle ear to drain properly and renders it impossible to 
inspect these portions during post-operative treatment. 

The external portion of the bony meatus can be enlarged by 
removing a portion of the floor, posterior wall or facial ridge, 
and a portion of the anterior wall. Most space can be obtained 
by removing the anterior surface of the facial ridge and taking 
down the external portion of the facial ridge as far as safety 
to the facial nerve will permit. The removal of the externa! 
portion of the facial ridge produces incidentally the most ade 
quate drainage from that portion behind the ridge or mastoid 
portion. The removal of this portion is especially important in 
those cases in which it has been necessary to remove the tip 
of the mastoid. The convexity of the walls must be removed 
so far as possible. It is generally possible to remove completely 
and without difficulty the convexity upon the posterior and 
inferior walls of the meatus, but occasionally the anterior wall 
is SO very convex that it is impossible to remove enough bon 
without exposing the fibrocartilaginous posterior wall of the 
mandibular joint. It is better, if necessary, to do this in order 


to insure better facilities for inspection of the anterior portion 


of the middle ear. By removing these convexities we bring 
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the various recesses of the middle ear into plain view from the 
external auditory meatus and create the most adequate drainage 
from these parts. A free, unobstructed view of all parts of the 
middle ear is very essential in the after treatment, and as a rule 
if this object has been attained the drainage will be most ade 
quate. 

This brings us to the second cause of failure to obtain a dry 
cavity in the middle ear portion, namely, failure to perfectly 
clean out the various recesses of the middle ear. 

The post-tympanic space is sometimes very deep and gen 
erally lodges a considerable quantity of unhealthy granulations 
and serves as a pocket for the retention of secretion. The depth 
of this space is due mostly to the convexity of the anterior sur- 
face of the facial ridge. If this has been taken down sufficiently, 
the bottom of this space would be on a level or even 4 little 
anterior to the anterior surface of the facial ridge. It is tru 
the facial nerve passes down directly posterior to this space and 
that the nerve is frequently exposed by disease or by a dehiscence 
in the bone, but if we first get a good exposure of the bottom 
of this space by the removal of the convex wall, we can with 
care remove every particle of necrotic tissue with the least 
chance of any injury to the facial nerve 

The floor of the middle ear with the annulus tympanicus 
often very deep and like the post-tympanic space serves as 
pocket for the collection and retention of secretion. The depth 
of this space is due to the convexity of the floor of the meatus 
and the annulus tympanicus. If this convexity has been re- 
moved sufficiently the bottom of this space should be on a 
higher level than the floor of the meatus, and the floor of the 
meatus should slope gradually to the external meatus. The 
annulus tympanicus should be removed flush with the floor. 
Occasionally we will find the jugular bulb exposed by a de- 
hiscence in the floor of the middle ear. In these cases we should 
use the same precautions that we would use in cases in which 
the lateral sinus is exposed, but we must be no less thorough 
in our efforts to clean out this portion of the middle ear. O1 
casionally a portion of the tympanic membrane becomes folded 
down into the floor of the middle ear over a small blood clot 
which gives it an appearance simulating the jugular bulb. With 
care this can be differentiated and removed. 

The third cause of failure to obtain a dry middle ear is omis- 


sion to thoroughly clean out the Eustachian tube \ great 
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many Eustachian tubes are surrounded by a considerable num- 
ber of cells which may extend as far as the isthmus. These are 
just as likely to be affected as cells in any other portion of the 
bone, and must be cleaned out; otherwise they will be the source 
of a discharge more or less constant. The celis in this locality 
should be inspected and curetted with just as much care as any 
cells in the mastoid. True, the carotid artery lies very close 
below and behind, but with care there is little danger of injuring 
it, even though we expose it as we sometimes do. We do not 
hesitate to curette around a lateral sinus, when necessary. Why, 
then, do we hesitate to curette around the carotid even though 
we know that this portion is very likely to cause us trouble or 
to be the cause of a complete failure of the operation in so far 
as obtaining a dry ear is concerned. If we have properly taken 
away the convex anterior meatal wall, the mouth of the Eus- 
tachian tube will be plainly visible and much easier to treat 
at future dressings. Cases in which the Eustachian tube re- 
mains open rarely have serious trouble provided the necrotic 
bone and fragments of bone have been thoroughly removed at 
the time of operation, though the ideal, of course, is to have 
the tube closed off. The successful applications of a primary 
skin graft into the tube will do much toward closing it off from 
the middle ear. 

The fourth cause of failure is an inadequate fibrocartilagenous 
meatus. This must be large enough to admit a fair sized finger, 
and so cut that its lower margin is on a level or lower than the 
floor of the bony meatus. The larger the mastoid portion of the 
cavity the more the enlargement of the fibrocartilagenous meatus 
should extend posteriorly. If the meatus is too small it renders 
it impossible to properly inspect the cavity and it will act as a 
barrier to the free exit of secretion. If it is too large and not 
properly placed it is very disfiguring. 

A fifth cause of failure, or rather apparent failure, is omis- 
sion to instruct patients in the proper after treatment of the 
cavity. The result is that they neglect to have the desquamated 
epithelium and wax removed from the cavity at suitable inter- 
vals, and if they then allow water to get into the cavity it 
saturates the desquamated epithelium and sets up an irritation 
of the epidermis with consequent exfoliation and discharge. If 
patients have not been warned of this danger they are very 


likely to believe that the operation was not a success, thus 
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creating another cause of dissatisfaction with the radical opera- 
tion. A serious discharge from a radical cavity practically never 
occurs in private practice, and should not occur in dispensary and 
hospital practice if the operation has been properly done and 
the patient properly instructed. 

It has been objected that the radical operation is too sever¢ 
and dangerous. That it is not severe is shown by the facts 
that the great majority of cases never have a post-operative 
temperature above 101 degrees; that the temperature seldom 
lasts more than four or five days and generally a shorter period, 
and that the patient is perfectly able to be up in four or five 
days, and suffering little if any inconvenience. 

That it is not dangerous is shown by the great infrequency 
of post-operative intracranial complications and death in the 
cases of several surgeons who have done each a large number 
of operations. While on the contrary complications are very 
common with chronic purulent otitis media, and frequently mor 
fatal than they are with infections occurring elsewhere in the 
body. Hence, done by skilled hand, the radical operation is a 
much less frequent source of danger than the chronic infection 

In doing the radical mastoid operation the surgical pro 
cedure is susceptible of considerable variation and several dif 
ferent methods are credited with excellent results. The routine 
which I have come to regard as most satisfactory is the follow 
ing’: 

The skin and periosteum are elevated in the usual way, mak 
ing certain to carry the incision a little higher over the top of 
the ear and farther forward than usual in order to get the ear 


well forward ¢ 


n the face The periosteum is elevated and the 
fibrocartilagenous canal is dissected loose from the superior 
and posterior walls of the bony meatus. All bleeding points 
are controlled completely so that the field is entirely dry. A 
portion of the superior and the upper part of the posterior walls 
of the canal with the portion of the mastoid bone immediately 
posterior to them is taken away by means of the gouge and 
mallet, thus removing a V-shaped piece of bone with the apex 
pointing toward the external wall of the attic, and the base at 
the external end of the auditory meatus, the upper margin of 
the base of the triangle being formed by the margin of the bone 
left after removal of bone from the upper wall of the meatus 
and the adjacent mastoid, the lower margin of the base being 
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formed by the margin of bone left after removal of bone from 
the posterior wall of the meatus and the adjacent mastoid. 
This V-shaped cavity is gradually deepened to about half way 
to the attic, taking care to stay as high as the middle fossa will 
permit. In most cases it will be found that considerable bone 
can be taken off the superior wall. This is a great advantage, 
as it gives much more space in which to work. 


A strip of gauze is now inserted into the meatus as far down 
as possible into the triangular opening made in the bone and is 
then pushed through the posterior wall of the fibrous meatus, 
and having been brought out anteriorly, the two ends are clamped 
by means of an artery clamp and the gauze is then used as a 
retractor of the auricle. It will be found that this procedure 
will bring into view the entire middle ear, and many new 
landmarks will be seen. In order to save time the middle ear 
is packed with strips of gauze soaked in 1-1000 adrenalin, 
all the bleeding points are ligated, and the headlight, which is 
essential for the remainder of the operation, is now brought into 
use. If during the process of removing the triangular piece of 
bone we have gone through sclerotic bone, the position of the 
antrum can be easily determined by sight and probe. If, on 
the other hand, we have opened into a cholesteatomatus cavity, 
the difficulties are still less. By this procedure the difficulty of 
finding a small antrum deeply placed in very hard sclerotic bone 
is made much less, and the danger of injury to a far forward 
sinus or the facial nerve is also much less than by the usual 
procedure of entering the antrum first. Having obtained a good 
view of the middle ear, it is now a comparatively simple matter 
to proceed with the deepening of the triangular opening in the 
bone until the external wall of the attic or “bridge” is taken 
down. Having taken the “bridge” down and removed all debris 
and excess granulation tissue from the middle ear, the middle ear 
is again packed with adrenalin strips, and we proceed to clean 
up the mastoid portion of the wound. The necrotic bone is 
followed to its limit, in some cases requiring the romoval of the 
tip. We now proceed to lower the ridge of bone left between 
the mastoid portion and the meatus. This ridge can be lowered 


to a considerable extent externally, thereby obtaining good 
drainage for the mastoid portion of the wound. During the pro- 
cess of lowering the ridge, some bone is removed from the ex- 
ternal end of the anterior surface of the posterior wall and from 
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the external end of the inferior wall of the meatus, thereby giv- 
ing a wider exposure of the middle ear. 

In the majority of cases there is a decided post-tympanic and 
infra-tympanic space caused respectively by convexity of the 
anterior surface of the facial ridge and the floor of the meatus, 
and frequently there is a decided convexity of the anterior wall 
of the meatus. As stated previously, these spaces must be ob- 
literated. We accomplish this by taking away completely the 
convexity of the posterior and inferior walls of the meatus until 
we find that a probe will pass smoothly outward from the mid- 
dle ear over these surfaces without meeting any obstructions, 
and until we can see all parts of these spaces without difficulty 
from the external meatus. The convexity of the anterior wall 
is now removed as far as possible in order to expose the mouth 
of the Eustachian tube as much as possible. All surfaces of 
bone must be perfectly smooth and inclined to the external 
meatus. By removing these convexities we accomplish two 
very important things: first, we enable ourselves to get a good 
view from the meatus of every part of the middle ear and of 
the Eustachian tube; second, we give the middle ear and Eus- 
tachian tube the best possible drainage. 

With care it is usually possible to perform the operation with- 
out exposing either sinus or dura. Although exposure of either 
of these structures practically never influences the outcome, an 
effort should be made to avoid exposing them needlessly. But 
whenever the health of the overlying bone is in doubt we should 
not hesitate to remove as much of it as is necessary. 

We now turn our attention to the middle ear proper. The re- 
mainder of the granulations, necrosed ossicles, and remnants 
of tympanic membrane are removed very gently by means of 
the curette. In using the curette in the middle ear, we en- 
deavor to avoid much curettage about the oval and round win- 
dows, although all unhealthy granulations around these parts 
must be removed. Gentle and persistent curettage will do much 
to accomplish the removal of these granulations. At the same 
time, we instruct our assistant to use pressure in sponging only 
in the anterior portion of the middle ear. By this means we 
endeavor to avoid any traumatism to the stapes. It is wiser 
to leave some granulations around these parts, provided they 
appear healthy, than to take too great a chance of injuring the 
membranes covering the windows. It is wise to make sure 
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that the stapes is not bound down by adhesions and that it 
moves freely in its niche. Anything we can do to prevent the 
formation of dense fibrous tissue and adhesions around the win- 
dows will be likely to produce better hearing. The removal of 
as much granulation tissue as possible around the windows and, 
as is decribed later, the application of a primary skin graft, 
whenever the condition of the cavity will permit, will do much 
to accomplish this object. The annulus tympanicus is entirely 
removed by means of a curette, and all necrotic bone in and 
around the middle ear is removed. We should be mindful of 
the fact that the jugular bulb is sometimes exposed in the floor 
of the middle ear. During the procedure of cleaning out the 
middle ear, time spent in the application of adrenalin is well 
spent, as much less sponging is thereby required. 

Next we examine the Eustachian tube. If it is filled with 
granulations, these are removed. If, as often is the case, the 
cells surrounding the tube are diseased, they are curetted, and 
the processus cochleariformis is removed. The most frequent 
location of cells about the tube is on the upper and internal 
walls—these cannot be removed without first removing the pro- 
cessus cochleariformis. ‘The tube should be made smooth, and 
the mucous membrane removed as far as possible. With or 
dinary care, being mindful that the carotid artery lies below and 
behind the tube, there is very little danger of injuring this, even 
though it be exposed. Having cleaned out the tube, we now 
once more inspect all parts of the cavity and smooth out all 
depressions or ridges which might obstruct drainage. We re 
move all debris and detritus which may have lodged in the 
many recesses, or in and under the soft parts. In some cases 
we irrigate the cavity with hot saline solution in order to wash 
out any particles of bone and, at the same time, blanch the parts 
This will sometimes bring to light some area of necrosis which 
was not noticed before. Having smoothed off the bone in all 
parts of the cavity, we pack it with adrenalin gauze and pro 
ceed to cut the fibrocartilaginous meatus. 

Using a blunt pointed, narrow bladed bistury, we insert it 
into the meatus with the flat side on the floor of the meatus, 
and the cutting edge directed backwards. We cut backward 
and gradually swing upward in a semi-circle with the idea of 
ending the incision at the base of the helix. This flap is turned 


backward and we should find that the meatus will now admit a 
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good sized finger. The cartilage and subcutaneous tissue are 
dissected from the skin flap and removed. The flap is sutured 
(with ten-day chromic gut) to any part of the subcutaneous 
tissue or periosteum, which is necessary in order to draw the 
flap well up. 


If we intend to do a primary skin graft, the entire wound is 
again inspected for any possible source of hemorrhage and the 
hemorrhage controlled, as a dry cavity is essential to the suc- 
cessful application of the graft. The wound is again packed 
firmly with adrenalin gauze and a strip of gauze saturated with 
adrenalin is passed through the meatus and used as a retractor 
in the way previously described. Thus we control the skin from 
from the cut surface of the concha. We use the primary skin graft, 
regardless of whether the dura or sinus is exposed in all cases, 
except those which are acutely inflamed, those in which there is 
a fistula in a semicircular canal or other opening into the laby 
rinth, or those in which there is an unhealthy condition of dura 
or sinus or the presence of symptoms of labyrinthian or menin 
geal irritation. In some of these cases we use the graft in the 
parts not under suspicion. 

A good sized Tiersch graft cut from the thigh, which has pre- 
viously been shaved and sterilized, is transferred to a spatula 
It is moistened with normal saline, and spread out with epithe 
lial surface uppermost. After the adrenalin packing is removed 
and the wound is found to be perfectly dry, the graft is gently 
pushed off the spatula, placed over the wound and then grad- 
ually pushed down into the cavity so as to come so far as pos- 
sible into contact with all parts of it. A pipette is then inserted 
under the graft down to the Eustachian tube and suction is 
created, which pulls the graft down into the middle ear and 
Eustachian tube. If all blood and air is removed by this pro 
cess, the graft is held in position by means of cotton pledgets, 
and we then proceed to apply the graft accurately to the other 
parts of the cavity and to hold it in position there by means of 
cotton pledgets. In order to hold the pledgets in place, the re 
mainder of the cavity is packed firmly with plain gauze pack- 
ing. The object is to cover the entire cavity, including exposed 
sinus or dura, with skin. 

The periosteum may now be sutured, and the posterior skin 
incisions entirely closed with Michel clamps. A graft is next 
inserted into the meatus and held in place posteriorly by means 
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of packing. It is then spread out over the cut area in the concha 
and held in place by the pressure of the gauze packing. The 
grafting of the cut area in the concha does much to ameliorate 
the discomfort of future dressings. 

The wound is inspected every day, and if any odor is percep- 
tible, the gauze is removed entirely or in part, depending upon 
its appearance and odor. The same rule is followed with the 
cotton pledgets, but these are allowed to remain five days pre- 
ferably. As a rule the graft “takes” in the greater part of the 
cavity and greatly hastens the dermitization. Should any symp- 
toms, such as temperature above 102 or meningeal or labyrin- 
thian irritation appear, gauze and pledgets should be removed, 
the cavity inspected carefully, and all graft which does not ap- 
pear healthy removed. 

After the pledgets are removed the ear is irrigated with boric 
acid solution and the gradually exfoliating skin is from time 
to time removed. If excess granulations spring up they are 
removed or cauterized or both. Some of the cavities are dry 
in two weeks, while others go two or three months before they 
become dry. The recent average time for my cases is three to 
four weeks. The time required to obtain a dry cavity inevitably 
depends in part upon the patient’s age and constitutional state, 
and upon his nutritional and hygienic condition, factors all of 
which are ordinarily beyond the physician’s control. But the 
time of healing also depends, and depends in great part, upon 
factors which are strictly surgical and controllable. These, it 
need scarcely be repeated, are care and skill in operating and 
in the after treatment of the cavity. 

RESULTS. 

As must always be the case, my views concerning the radical 
mastoid operation are, in great part, a by-product of my personal 
experience. This comprises: 

First, observation of several hundred cases operated by other 
surgeons, at a great many of which I have actually assisted, and 
most of which I have treated after operation. These cases date 
from the present back to twenty years ago. 

Second, 112 cases operated and cared for by my self within the 
past two years. I do not include in this number radical mastoids 
done while performing the Neumann operation, or as the prelimi 
nary to a decompression. 

From these 112 radicals I am able to report the following results: 
Deaths . 0 
Complete facial paralysis................ we 
Partial facial paralysis................ is JA 


| 
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This case of partial persistent paralysis developed twelve 
hours after operation. 

Of these 112 cases, five are at present under treatment. The 107 
others have been recently asked to report for examination; 23 
failed to respond. From the 84 who reported the following par 


ticulars were learned: 


DISCHARGI HEARING 

None 63 Better 38 

Considerable 5 Much better 13 

Occasional 16 51 
Same 28 
Worse 5 


\n analysis of my cases in relation to their time sequence is 
extremely instructive. For, although I had assisted at a great 
many radical mastoid operations and was familiar with the 
methods of one of the most successful operators before | began 
to do the radical operation, the bulk of all my unfavorable re- 
sults occur among the first nine cases operated. 

In this number was the single persistent facial paralysis. 

Of the first nine, five responded to my recent request. Two of 
these were among the five who still have a profuse discharge. Of 
the other three two had a badly affected Eustachian tube, another 
three had a dermatitis secondary to a persistent dermatitis of the 
head and neck. 

Of the five in whom hearing was worse than before operation, 
two were among the first nine operated. In only one of my first 
nine was the result good, i. e., hearing unimpaired and no discharge. 

These figures demonstrate the importance of practice as a 
supplement to the best possible opportunities of learning by 
observation and they indicate that success with the radical mas- 
toid operation can be achieved only at the cost of some failures. 
If, indeed, failures be inevitable, there follows the imperative 
duty, first, of reducing them to a minimum, and second, of 
limiting them as far as possible to patients upon whom they 
will not inflict intolerable hardships. The radical operation 
done by an inexperienced surgeon upon a patient deaf or nearly 
deaf in the “good” ear is a wrong which can scarcely be cen- 
sured too severely—a wrong which in dispensary practice is 
often magnified by the economic neediness of the victim. 

But, although learning through practice is necessary, prac- 
tice alone is insufficient, or, at least, it is far too wasteful as a 
principal means of learning how to do the radical mastoid opera- 
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tion—involving as this operation does considerable complexity 
of manipulation within a limited and delicately endowed area. 
The operation requires more than most others to be learned 
from direct observation of an expert. And in general, this must 
be observation combined with the enforced attentiveness that 
accompanies assistance in operating and in subsequent treat- 
ment. The best possible supplement to the teaching of a mas- 
ter would be operation upon the cadaver, preferably done as 
soon as possible after death. But inasmuch as operations upon 
living subjects are always more difficult and more exacting than 
operations on dead subjects, such practice could very profitably 
be enlarged by operations made upon non-human mammalia. 
Here although the topography would differ considerably from 
that of the human ear and its surroundings, several of the most 
exacting tasks would be essentially the same. For instance, the 
problems connected with bleeding and with avoidance of injury 
to nerves and blood vessels would be substantially identical. 
Moreover, the discipline of operating nicely upon ears smaller 
than man’s would be useful as a training in delicate manipula- 
tion. It need scarcely be said that at present opportunities of 
learning ear surgery upon lower animals can seldom be had. 
The suggestion is offered mainly to indicate a demand which 
ought to be created rather than to point out existing opportuni- 
ties. 
CONCLUSIONS 

The published records of many operators added to my ob 
servations upon the several hundred cases which I have seen 
and upon those cases which I have myself operated lead me 
to feel justified in drawing the following conclusions: 

1. That many men are performing radical mastoid operations 
without having acquired reasonable proficiency. 

2. That many radical operations are performed when not 
indicated. 

3. That by many operators too little consideration is given 
to preservation of hearing. 

4. That many cavities are not properly cared for either by 
the surgeon or by the patient. 

5. That it is possible to get dry cavities and improved hear- 
ing, and that these results are attainable in most cases. 

6. That the operation is not dangerous and that complica- 
tions are seldom unavoidable. 


7. That the condition calling for operation is usually a very 
dangerous one and that it is too frequently dealt with lightly. 








THE MODERN MASTOID OPERATION.* 
Dr. JOHN JOHNSON Kyte, Los Angeles, California. 


There is nothing especially new about what I have to present 
upon the mastoid operation. It is like taking down an old book 
one has read many years before; the characters are as fresh as 
though the book were just off the press. 

It is very difficult for one who reads of the early methods of 
centuries ago to find the exact name of the first man who conceived 
a mastoid operation. No doubt but in the time of Hippocrates 
there was a stiperficial knowledge of diseases of the ear. Ambros 
Paré, the greatest and most gifted surgeon of his time, was prob 
ably the first surgeon to do the mastoid operation in France. In 
the history of Catherine de Medici by Balzac, the author especially 
speaks of Ambros Paré as doing such an operation at the siege of 
Metz. Balzac had the reputation of knowing the literature of his 


cred 


subject before beginning a book. Kuster and Schwartze are 
ited with doing what we now call the modern operation; that is, 
the modern methods of obliterating the cells by first approaching 
the antrum. Schwartze in 1868 made the first mastoidectomy and 
antrotomy and since then others have made additions to the orig 
inal operation ; that is, the closure of the wounds after the opera- 
tion and post-operative treatment. 

From Schwartze’s operation is was a far step to the radical 
operation. The radical operation of Schwartze-Kuster-Bergman 
Stacke is now the recognized operation and came into vogue as late 
as 1891 and was performed with or without myringodectomy and 
ossiculectomy. As late as 1879, Schwartze and Kuster advocated 
a mastoidectomy and antrotomy and removal of the posterior wall 

I remember a few years ago, attending an Otological Congress in 
3oston. Mr. Heath of London was present and told of his method 
for the conservation of the remaining ossicles and drum membrane 
and was declared by many to be unscientific. Since that time hun- 
dreds of operations on the mastoid have been performed and the 
results have been in most cases satisfactory. Heath’s operation was 
practically the Schwartze-Stacke operation without myringodectomy 
and ossiculectomy. 
~~ *Read before the Pacific Coast Eye, Ear and Nose Sox 
August 12, 1918 
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Kuster was the next to emphasize the fact that the middle ear 
and the radical operation was performed when the bone cavity is 
filled with pus and it must be wholly exposed and drained perfect- 
ly. This portion of my subject is especially under consideration in 
this short manuscript. Many cases of persistent fistula foilowing 
a simple operation will close and fill all over again. However, if 
a fistula persists it suggests that the cells of the antrum have never 
been properly exposed and the cells completely obliterated. Some- 
times the operator approaches the antrum too far back and below 
the spine of Henle. It is interesting to note in a large number of 





Figure ] Represents a series of rubber tubes for simple or radical oper- 
ations. The idea of some of these was taken from the work of Dr. A. L. Reed 


of Cincinnati, Ohio. 


cases how the, important land-mark of Henle varies in individuals. 
It may be almost absent or stand beak-like on the posterior and su 
perior wall. Many surgeons totally overlook the necessity of locat 
ing the land-mark in approaching the antrum and never knowing 
of the land-mark, it is sometimes never found. 

There are more cases of mastoid in the army than in civil life 
and especially among recruits. The number in a ward in some 
cantonments in America makes one think that the disease is almost 
a contagious one. It is due, however, to the contagious and in- 
fectious organisms that are in health in the post-nasal space. Under 
new environment and close associations, exposure to unusual cli- 
matic conditions, organisms take on new life and vitality and bring 
about disease of the middle ear and subsequent abscess of the mas- 
toid process. The ordinary pathogenetic organisms are the three 
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forms of streptococci and the staphylococcus albus aureus and 
albus and citreus. 

Any foreign substance that prevents perfect drainage is a pro- 
ductive cause of deeper complications and continued infection. 
The least deformity of a healed wound and a quick recovery is 
“le gran essentiel” in a mastoidectomy, whether simple or radical. 
The chief otologist in a base hospital has the best apparently that 
the country can afford for developing his skill as an operator. 


There has been a wonderful revolution in the treatment of 





Figure 2 Represents a straight tube leading to the antrum and from 
the most dependent portion of the posterior wound Irrigation of the 
wound is easily performed. To prevent the tube from falling out of the 
wound a ten-day cat-gut suture is passed through the tube and the lips of 
the wound As soon as the wound becomes sterile all 
stopped 


drainage can be 


wounds in consequence of the European war. Before the war it 
was the custom to treat the wound as closed and depend upon 
phagocytosis to keep it free from infection. 

A mastoiditis is an infected cavity and no external operation can 
make it sterile. It has been the custom for many years to pack the 
wound with gauze, sometimes tightly and sometimes lightly. Then 
came the blood clot operation and its many complications. The 
habit of packing and the bad effect of the treatment of the mastoid 
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wound was more particularly impressed upon me years ago in 
Heine’s clinic in Munich. The number of old post-auricular open 
ings were so numerous as to attract my attention. The habit of 
packing a mastoid cavity and leaving the wound to heal with granu 
lations is not uncommon today and apparently among good men. 

The usual method of packing sinuses of the head is fast becom 
ing obsolete. Some expedience may occur in the use of gauze in 
packing sinuses of the head, but these are few and far between. 


The fact that infected bone cavities have in the war received 





Figure 3 Shows the tube passing from the auditory canal 


and pl 
truding at the dependent portion of the wound in a radical operation Ir 
some cases the tube should extend through the deeper parts and the pos 
terior wound closed 


perfect drainage and irrigation has convinced me that the same 
principle may be used in mastoid cavities, following exenteration 
of the cells. 

The photographs show one method at least and there are many 
other methods that enable in acute cases and after a radical mas 
toid to do the same. 

Dread of hemorrhage was the cause of the older otologists ad- 
vocating the packing of the mastoid cavity. It is demonstrated 
that hemorrhage is very limited after a mastoidectomy, as shown 
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by the blood clot operation. For if hemorrhage were pronounced 
in the blood clot operation, in most cases it would flow so freely 
as to rupture the mouth of the wound and cause a severe hemorr- 
hage. 

In a serious case, such as a streptococcus infection and an in- 
fected blood stream, it is deemed advisable to fix an end to end 
drainage tube in the upper angle of the wound. In a radical op 
eration a tube may extend through the wound and through the 
external meatus 
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Figure 4 It is advisable in acute mastoid operations i dany dres 

ngs over the anterior part of the pinna A small drain may be placed ir 
the auditory canal The dressing in the figure is indicated for the first 


discarded 


For irrigation there are many solutions and preferably a halt 
per cent of peroxide of hydrogen followed by a normal salt solu- 
tion. The solution used should be alkaline and non-irritating to 
the skin. 

As soon as possible, if healing is slow, the wound should be 
exposed to the air and sunlight. If possible, a bandage should 
never be used to bind the wound, but it should be held in place 


by a collodion dressing. Not unfrequently bandages are displaced 
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and form no protection to the wound and a bandage too tiglitly ap- 
plied may cause undue pressure and pain. 

I have for years objected to the shaving of the hair of patients 
preliminary to a mastoid operation; the hair may be well turned 
back and protected by collodion and gauze dressings after thor- 
oughly cleansing the scalp with soap and water and applying the 
usual tincture of iodin and washing with alcohol. 

CONCLUSION. 

1. The middle ear becomes dry, as a rule, in twenty-four hours 
after the simple operation. 

2. The posterior bone cavity is sterile in a few days after opera- 
tion. 

3. Healing is more rapid than by any other form of dressing. 

!. In exposure of the lateral sinuses and dura, this method is 
the most logical and satisfactory way of draining. 

5. An abscess in a mastoid process, ethmoid sinuses or antrum 
of Highmore, should as far as possible be drained, constantly 
aerated and flushed with warm salt solution, preferably twice a 
day. The result of long suppuration and slow healing is usually 
due to packing with gauze and lack of aeration. 
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The Clinical Interpretation of Labyrinthine Phenomena in the 
Presence of Middle Ear Suppuration. Ortro M. Korn, 
Northwest Medicine, Feb., 1918. ; 

Rott emphasizes that when spontaneous labyrinthine symptoms 
are present in the course of suppurative inflammation of the middle 
ear, the decision concerning the advisability of a mastoid operatio1 
rests largely on the question as to whether the type is a paralaby- 
rinthitis or an acute diffuse labyrinthitis and, if the latter, whether 
there are or are not symptoms of meningeal involvement; also, be- 
fore undertaking a mastoid operation in chronic suppurative otitis 
media it is well to test the labyrinth to determine whether or not 
it is functioning. If not functioning it is safer to follow the mas 


toid operation immediately by a labyrinthine exenteration rather 


than to perform the mastoid operation alone. Ep 





SOME POINTS OF INTEREST IN TESTS OF 
LABYRINTHINE FUNCTION. 


Dr. CHARLES GrRAEF, New York. 


The following data concerning nystagmus and its associated 
phenomena, their origin, nature, and significance, have been found 


helpful by the writer in working out the labyrinthine tests intr 
duced by Barany. ‘They are mostly taken from his studies and 
records and have been collated in the effort to tabulate in handy 
form the more definite diagnostic conclusions to be drawn from 
these tests. 


While the work of Barany at the beginning concerned itself 
mainly with investigation of the labyrinth as a field for operative 
treatment, he soon gathered knowledge which proved to have 
wider application. The aurist may still properly regard the tests 
chiefly as an aid in diagnosis of local conditions, but must als¢ 
recognize their value in the study of more remote affections, and 
freyuentiy finds himself called upon to determine the import of 
evidence gathered in this way in clearing up the diagnosis of cases 
in which the ear conditions present are of secondary or no real 
importance. 

The movements of the endolymph contained in the membranous 
canals and vestibule of the internal ears are the subject of the 
study. 

Stimulation of this “static labyrinth’ can be made by severa 
methods which have been detailed at length in previous articles 
They consist in brief of: 


(a) Caloric: Hot and cold douching of the ear. 

(b) Mechanical: ‘Turning the patient bodily a given number « 
times, 

(c) Electrical: Using a galvanic current of 3 or 4 amperes 

(d) Pressure or suction: A special form of mechanical stimu 


lation by alternately compressing, and lessening the pressure of, th« 
air in the auditory canal. Useful only if there is a loss of integrity 
of the labyrinthine wall. 

These all affect the endolymph causing a flow of this fluid 
toward the “ampullae,” the expanded openings of the canals wher 


they join the vestibule. At this point in the membranous canal 
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wall are groups of hair cells which respond to the pull of the mov 
ing fiuid and transmit the impulse through their nerve connections to 
higher centers. These respond in turn 


with impulses whose ex 
pression we recognize as: 

(a) Nystagmus 

(b Vertigo 

ink at 


Disturbed action in muscles and joints 


There is a marked analogy between the effect produced by stim 


ulation of the static labyrinth and the ordinary pupil reflex to light. 
\When light is thrown on the retina the stimulus is carried back 
through the optic nerve t 


» the group of ganglia at the base of th 


brain known as the anterior Corpora Quadrigemina, the External! 
Geniculate Bodies, and the Optic Thalami. From there it 


passes 
by Meynert’s fibres to 4 third nerves in the floor 
oft tne \queduct of Syh lich an efferent impulse is 





intra-ocular muscles, viz., 


—_— 
raction of the 


carried from the membranous canals 


estibule by the vestibu ran of the auditory nerve to 
ucle the anterior part of the floor of the fourth ventricl 
spoken of as Bechterew’s grou nd Deiter’s nucleus. From her 
reaches the nuclei of the third, fourth, and six nerves and thence: 
1 est erves te the extra-ocular muscle R supplied by them 
Contra oft thes iscles causes moveni e eve ind tl 
1iW So 1 aire 1K orre po di OT it of h irrent o 
el ymp!l inal or canals s ated the « If we sta 
oveme! n the he ont: ina will be he ( turnins 
of the eyes to the righ eit as the case ( ertical « 
rather rotary movement of the « follows stimulation of the 
vertical canals and a horizontal-rotary movement occurs when bot! 
ertical anc orizontal canals are affected 


ones aftected bv such stimul 


eyes would be drawn 





21VEl airectiol and hel 
there until the stimulus had ended, but supra-nuclear parts of the 
brain are also concerned and these bring to play efforts to restore 


the eyes to the usual resting position, causing a quick jerk in the 


opposite direction These alternating slow and quick eye move 


ments form “nystagmus.” ‘That the quick component is supra 
nuclear is proved by the fact that it disappears in deep narcosis or 
unconsciousness. We 


get then only the slow movement resulting 
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in a deviation of both eyes to the side toward which the endolymph 
is moving. 

Again this is not cortical for even when the cerebral cortex is 
inactive the nystagmus reaction remains. In fact, animals with a 
large part of the cerebrum removed show normal nystagmus, prov- 
ing that this is nuclear or supra-nuclear, but not cortical. In deep 
unconsciousness deeper centers than the cortex lose their power 
for pupillary reactions are lost. 

Even in slight narcosis the quick component is prone to be irreg 
ular or may be absent. If the narcosis is moderately deep it always 
fails to show. 

The movements of the eyes during nystagmus are indeed very 
similar to the pupillary movements after stimulus by light. The 
pupils do not contract ad maximum and remain so; there is instead 
an over-contraction followed by a partial relaxation, this again fol 
lowed by a contraction and this by relaxation. This movement of 
the pupil is spoken of as “Hippus’” and resembles the alternations 
of motion in nystagmus. Hippus may be seen as a spontaneous 
action in the eyes of some highly neurotic individuals; not unlike 
the occurrence of a “spontaneous” nystagmus. 

Bartels has shown that nystagmus is produced by alternate con 
traction and relaxation of the eye muscles ; actions which, he proved, 
each muscle is capable of producing for itself. 

When a labyrinth is destroyed nystagmus in all directions may 
still be produced by stimulation of the healthy one, but the nystag 
mus toward the destroyed side is usually slight in extent and dura 
tion. Barany claims that this proves each vestibular nerve must 
have relations with all the eye muscles of both sides. The crossed 
‘onnection must be greater since nystagmus of the sound side is 
stronger both in animals and man 

It is interesting to recall that each optic nerve establishes cor 
nections with both cerebral hemispheres through the crossing 1 
the optic commissure. Here, too, the crossed connection 1s_ the 
ereater, 3:2 or more. 

If the position of the canals in the labyrinth bore a constant rela 
tion to each other or to the horizontal and vertical planes we 
should find a constant type of nystagmus as each was stimulated 
but differences in the nystagmus are very often seen because of 
found to vary from directly horizontal to a position 30° down 
wards, back and out. Tests applied to such an individual will not 


variation in canal relations. The horizontal canal, for example, is 
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give the expected horizontal nystagmus unless the head is held 30° 
forward to correct this peculiarity while the ear is being douched, 
or the turning test is applied. 

\ striking example of the muscle and joint sense disturbance is 
seen when a patient while seated has a horizontal nystagmus started 
either by caloric or by turning and is then asked to hold his arm 
forward; eyes closed. 

He will feel that his arm is being held steady but the arm will 
be found to move slowly in the direction of the endolymph current 
and the slow component of the nystagmus, which it much resembles. 

Cortical impulse governs the steadiness of the arm. This is in- 
terfered with by the disturbed vestibular apparatus and cerebellum. 
Moreover, if the subject is an educated man he will detect the move 
ment through muscle and joint sense and try to correct it by a 
quick (nystagmus-like) jerk backward. This is less noted in duller 
subjects. 

Evidences of damage to one or both static labyrinths: (1) Sud- 
den marked diminution of function or destruction of one labyrinth 
produces strong spontaneous nystagmus to the sound side. This 
is increased when the head is turned to the diseased side. As a 
rule there is no response to caloric and suction tests made on the 
damaged ear. 

If caloric tests made on the right side show destruction or 
paralysis of the vestibular nerve and we have a spontaneous nystag 
mus to the right this must be of intracranial origin. 

Spontaneous nystagmus from a labyrinth destruction besides 
being directed always to the sound side grows less in intensity 
from the beginning and disappears nearly always in two or three 
weeks. Jf of intracranial origin it does not lessen. Persistence of 
nystagmus always indicates a cause outside the labyrinth and this 
holds true even when it is started by the labyrinth tests; if this 
continues unchanged for a day of two we may safely diagnose an 
extra-labyrinthine lesion. 

Barany thinks a mild meningitis occurring with the labyrinth 
affection may explain the persistence of the spontaneous nystagmus 
in occasional cases. 


Spontaneous nystagmus arising in labyrinth disease is always 


rotary and horizontal but in labyrinth destruction there is a stage 


lasting two or three days of pure horizontal nystagmus. 


Nystagmus from the vestibular nerve always has the double 


character because all the central nuclei share in the excitement at 
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the same time, but if through intracranial disease separate portions 
of the central nuclei are affected, varying and corresponding forms 
of nystagmus arise, e. g., pure horizontal; horizontal toward one 
side, rotary toward the other; diagonal or vertical with quick com 
ponent either up or down. 

Special forms of nystagmus accompany dizziness of intracranial 
origin. This is probably due to a partial destruction of a nucleus 
with uninhibited function of an antagonist. 

We have evidence that there are at least three places in the 
cerebral cortex from which we may produce nystagmus and other 
eye movements. 

The angular gyrus contains the center for voluntary eye move- 
ments, eye movements may also be produced from the visual cor- 
tex, (occipital lobe and especially the internal surface of the cuneus). 
In the anterior central convolution is a center for common move- 
ments of the two eyes toward the opposite side. It is this center 
which explains the turning of the eyes and head, with nystagmus, 
to the side opposite that diseased, in beginning epileptic attacks. 

Evidences of intracranial disease found by labyrinth tests: Rut 
tin has found increased response to these tests in early stages of 
disease of the posterior central fossa. This changes to decreased 
excitability as the disease progresses. ‘Turning such a patient pro 
duces a nystagmus lasting much longer than the normal 26 sec 
onds. The caloric test also produces a quick and lasting nystagmus 
quite out of proportion to the vertigo or nausea felt by the patient. 
Dizziness may be quite absent after the -tests although noted before 
as a spontaneous symptom. Barany had a case in which every 
head motion caused a nystagmus. He also observed a case of 
cerebellar abscess with such increased excitability and nystagmus, 
and nystagmus attacks; this case recovered after operation—first 
the nystagmus left and later the labyrinthine excitability became 
normal. 

Unconscious cases: As stated above in slight unconsciousness 
nystagmus is still produced by the labyrinth tests; the eyes deviate 
to the side of the slow movement. In deep states of unconscious 
ness the only result is this deviation of the eyes. This deviation 
indicates the direction of the endolymph current and is therefore 
the equivalent of a nystagmus to the opposite side. 

The test can prove of value in cases of deep coma from meningitis 
or brain abscess. If the caloric reaction is normal the labyrinth is 
healthy and a cerebellar abscess is less probable than a cerebral 
one. 
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Cerebellar cases are prone to show a tendency to fall and this is 
seen especially in single regions of the body: the trunk and limbs 
do not work in unison, and tremors of the entire body occur re 
peatedly. 

Falling backward as a transitory tendency is seen in cases of 
hydrocephalus. It may last for hours or days; if permanent, it is 
probably a case of disease of the vermis. The falling in such cases 
is always in the same direction. 

Permanent staggering or permanent mis-pointing in a given 
direction on tests is due to a loss of the center for contrary move 
ment. 

Notes: While the cerebrum is actively concerned in vestibular 
function, Cajal has shown that the cerebellum should be regarded 
as the real central organ of the vestibular nerve. Every fibre from 
this nerve has its terminus in the cerebellar cortex. Note the great 
sensitiveness of the cerebellar cortex to injury. Most disturbances of 
equilibrium in cases of transitory meningitis are due to the cere 
bellum. 

Neurasthenics and post-concussion accident cases are much dis 
posed to nausea from the vestibular tests as are also multipl 
sclerosis cases. Normal persons are not easily nauseated in this 
way as a rule and in cases of cerebellar tumor nausea is completely 
absent during the tests. 

In making caloric tests on infants the writer has constantly 


noted the difficulty of getting a response in the earlier months 


Up to six or even eight months of age definite nystagmus is dif 
ficult to elicit 
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intratracheal Treatment of Asthma. D. J. pe Levi 
landsch. Tijdsch. voor Geneeskunde, Jan. 26, 1918. 


Neder- 

A total of 15 cases, all of them inveterate, mostly with chronic 
bronchitis, some with emphysema. ‘The treatment consisted of in- 
tratracheal application of novocain with epinephrin, the applica- 
tions being made at first twice weekly, then once weekly and sub- 
sequently at later intervals. Seven cases may be regarded cured 
as no attacks whatever have appeared during about a year to date. 
Six were much improved but still have an occasional attack. In 


two patients no benefit was observed. Ep. 








THERAPY OF SPEECH DEFECTS. 
Mrs. May K. Scriprure, New York. 


Under the heading of therapy of speech disorders we shall dis 
cuss four different means that we have proven effective in our clin- 
ical work for the speech defectives—all four being component parts, 
the one supplementing the other, and all necessary in the re-educa- 
tion of the physical as well as the psychological sides of the dis- 
turbances: first, general harmonics; second, breathing and its rela 
tion to the cure of speech defects; third, gymnastics for the speech 
organs ; and fourth, vocalization in the therapy of speech disorders. 
These therapeutic measures may all be employed in the correction 
of the various types of fundamental speech disorders such as seri 
ous hesitation, backward speech, slovenliness, loss of voice, weak 
voice, falsetto voice, excessive slowness, excessive rapidity, monot- 
onous voices, chronic hoarseness, cluttering, lisping and stuttering. 

William James has said that “intrepidity, contempt of softness, 
surrender of private interests, obedience to command, must remain 
the rock upon which states are built ;’ so we, in striving to implant 
a new confidence in those afflicted with impediment of speech, insist 
upon establishing new habits in all their bodily as well as mental 
states. 

Habits are formed by doing things over and over until they can 
be done without having to think about them. To form habit one 
must persist in an action until he can perform it. New speech 
habits cannot be formed until health habits are understood; these 
have to do with every-day things such as sleeping, breathing, eating, 
thinking, sitting, standing, moving about, etc. Right habits 
strengthen and harden the body while wrong habits weaken and 
break it down. ‘Therefore bodily exercises, such as brisk walking, 
jumping, skipping, mountain climbing, skating, swimming, horse- 
back riding and bicycle riding should be taken daily and as regu- 
larly as food in order to keep all the muscles healthy. _Demosthe 
nes, as is well known, strenuously pursued a course of habit forma 
tion for the correction of his stuttering through just such health 
habits. Without these health habits the speech defective will gain 

*This is the concluding article of the “Speech Defect” series started by 


Mrs. Scripture in the January (1918) issue of this journal Ed 
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little from all the therapy herein described, for if the body and the 
mind fail to work in co-ordination, the chaotic activity which re- 
sults will handicap the best trained thought and speech. Dr. Ira 
5. Wile* has pointed out in his monographs upon “The Economic 
Importance of Speech Defects” and “The Economic Value of 
Speech Correction” that “the development of a single human being 
to a state of mental happiness involves self-expression. Constant 
self-repression is incompatible with perfect health and content 
ment.” And again, “recognizing the social economic value of 
speech it is patent that the attainment of fluent unimpaired habits 
of speech represents a distinct gain to the community. The value, 
therefore of speech correction would be represented by the saving 
to the community of expenditures now involved as a result of ex 
istent or future speech defects.” It is strange therefore that we 
permit these complicated machines which we call bodies to become 
our masters when we find it so easy to handle other machines over 
which we would not seem capable of acquiring so much control. 
There are many reasons why the body should be freed from all 
constrictions and each part placed under the guidance of the mind, 
but the most obvious advantages are those of improving the health, 
the voice and the personal appearance. ‘The influence of a free 
body upon the voice is so obvious as hardly to need explanation. 
Indeed this applies to all speech defects alike, at least to all func 
tional speech troubles. The immediate treatment of each disorder 
must differ as the defect differs but it cannot be too strongly empha- 
sized that behind these disorders is a predisposition which can be 


reacl 


ed only through the improvement of the whole bodily tonus. 
The entire body acts as a resonator for the voice. If one portion 
is restricted the vibrations cannot flow freely and the quality of the 
tone must suffer. More important still is the fact that tense mus- 
cles interfere with the freedom of breathing. But the most com- 
mon result of constriction is found in the throat and in the mouth. 
The much discussed “ministerial sore throat” is nothing more nor 
less than fighting against constrictions. ‘Through this condition 
we get the husky, harsh, throaty, or abnormally high qualities of 
tone, some of which are usually found in a deaf person’s speech. 
Through his very effort to establish communication the stutterer 
is peculiarly liable to become constricted, and thereby add one more 
handicap to the many under which he is struggling. Unnecessary 
exertion, merging into tension, not only impairs the health, but 
makes it impossible for the teacher to do justice to the methods 


Medical Record, September 20, 1916, and June 28, 1913. 
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of teaching speech. The procuring of freedom and relaxation of 
all parts should become a regular preparatory exercise for all 
speech work. The child’s very desire to do as he is told will often 
defeat his purpose, for his breathing becomes unnatural and every 
nerve is tending to contract the muscles which it controls. The 
teacher can confer no more valuable and lasting benefit upon a 
pupil than by establishing in his mind—in his very instinct—the 
principles of preparatory relaxation. 

Repose as a Preparation for Vocal Exercises—The nervousness 
or fear which manifests itself in constraint and rigidity of the mus 
cles and sometimes in stage fright is a serious hindrance to progress. 
The effectual offset to this painful condition is repose 

The art of inducing a condition of repose can be readily acquired 
by anyone who will carefully and faithfully do as follows: Place 
yourself in an easy lying or lounging position in a quiet place with 
fresh air. Physical repose prepares for and invites mental repose. 
Now allow the mind to work carefree at its own will without any 
attempt to control it. Close the eyes and breathe slowly, gently 
and deeply, with steady rhythm. In two or three minutes a sens¢ 
of quiet restful repose will be experienced which may be continued 
ior several minutes or may even lead to a sound natural sleep. 

Perrect relaxation of all the muscles is necessary if we are to 
speak freely and easily. A cramped muscle, straining, or stiffness 
in the fingers, arms, neck or any other part of the body indicates 
a useless expenditure of nervous energy and interferes with distinct 
enunciation. It is perfectly obvious that cramping or straining of 
the speech organs such as the lungs, larynx, or lips, will seriously 
interfere with speech. Straining or cramping of the muscles out 
side of the speech organs will have the same effect, for the latter 
are extremely sensitive and easily influenced by bodily conditions. 
Moreover stiffness and cramping indicate that the mind itself 1s 
not at ease. The instructor must strive therefore in the prepara 
tory measures for the improvement of speech, for perfect relaxa 
tion and perfect ease of mind; for correct posture at all times 
whether sitting or standing; for easy and natural and unconscious 
breathing habits; for proper use of the mouth and for distinct and 
slow enunciation and articulation 

Perhaps no exercise in the therapy of stuttering is more valuable 
than relaxation. It is an important part of every good system of 


the treatment. Some of the best relaxation exercises are: 


Sit or recline in a comfortable chair. 
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1. Relax the muscles of the body. 
2, Contract and relax the muscles of the arms, alternately. 
3. Contract and relax the muscles of the right arm as above. 

f. Similarly with the left arm. 

5. Contract and relax the muscles of both legs. 

6. Of the right leg. 

7. Of the left leg. 

8. As far as possible, contract all the muscles of the body. Re 
lax them; contract them. Rest with the muscles relaxed for sev- 
eral minutes. Rest in this manner at frequent intervals during the 
eXercises. 

If your patient shows a tendency to speak on an exhausted lung, 
train him to take a deep breath before beginning to speak. Speak 
ing of this, Charles Kingsley, who was a stutterer, says: 

“Before beginning to read, take two or three full breaths. And 
also before you begin to speak to anyone, especially if you are nerv- 
ous, take two or three breaths and then open your mouth and speak. 
You will find the nervousness go, and the words come out, as by 
miracle.”’ 

Bluemel, in his “Stammering and Cognate Speech Defects,” Vol. 
II, speaks of an English teacher of stutterers who had his patients 
take a deep breath before every difficult word. This will help 
matters in that it prevents the confusion that is caused by multiple 
thought, and will aid in keeping one’s composure, but I think it does 
more harm than good. It is unnatural and gives an undue promi- 
nence to the troublesome words. 

The reader will perhaps ask about the relative values of dia- 
phragmatic and upper thorax breathing. Remember that stuttering 
is not caused by the habit of breathing in the upper part of the 
thorax, and that diaphragmatic breathing is not the cure-all for 
stuttering. Diaphragmatic breathing is preferable because it is 
physically more beneficial. 

Head Gymmastics.—Direct the pupil to let his head drop as far 
forward as it will go, giving up all activity in the neck. Be sure 
that the pupil is not placing it forward instead of dropping it. Fre- 
quently, through long established habits of holding the neck stiff, 
this exercise will prove very difficult and even painful at first, but 
it is absolutely necessary that the vertebrae at the back of the neck 
should be stretched apart, so that the nerves will have the proper 
amount of space in which to work. Also the muscles will be found 
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to be badly in need of stretching to relieve their tension. Many 
headaches may be cured this way, and the stuttering patient often 
complains of these. 

Now drop the head backward as far as it can go. This frees 
the throat and at the same time compresses the back of the neck, 
thus giving a sort of massage. In the same way drop the head 
over the right shoulder and then toward the left, taking care that 
the face is toward the front. This exercise frequently reveals 
serious muscular trouble in the shoulder or neck, which may need 
more careful and thorough attention than can be given in class. 

As soon as these four motions are comparatively easy, let the 
pupil drop his head well forward and then allow it to rotate toward 
the right shoulder, across the back, over the left shoulder, and down 
in front. The head should be so free that it will give the impression 
of rolling around without any muscular activity whatever. 

The subject of poise may well be considered one of the means 
to be employed in helping the speech defective to overcome some 
of his bodily lack of confidence which impedes his mental develop 
ment and hinders his general progress. It is truly said that “poise 
is a power derived from the mastery of self.” The qualities of 
which it is composed include—will, reason, judgment, pride, ambi- 
tion—all or some of which the speech defective generally lacks 
The lack of poise which often reaches the state of timidity may pro- 
duce consequences which are disastrous to the moral and physical 
equilibrium. When the nervous system is constantly set on edge by 
emotions to which this fault gives rise, it necessarily follows that 
all the faculties suffer in their turn. 

Before preparing for the acquisition of poise by the exercise of 
reasoning and will power, it is necessary to become physically fit 
for the undertaking. Since timidity (fear) is the underlying fault 
that interferes with poise, it being a disease, must be treated as any 
other disease. It is not to be considered merely a mental ailment, 
but must be combatted by that common sense hygiene which has 
become more or less a part of modern existence, the daily practice 
of which, while firmly establishing health, has at the same time an 
undoubted reflex action upon the mind. In achieving poise certain 
physical exercises practiced every day will be found of consider- 
able help. The “Flying Mercury” may be cited as an example 
illustrating poise and rhythm while many others of equal value could 
be found. In ordinary running this relaxation is always preserved. 
One foot follows the other in providing the base of support in the 
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same relation to the rest of the body. From the breathing exercises 
that will be found in the following chapter there arises a general 
feeling of well-being, which tends to the preservation of good health 
and stores up energy. ‘Thus a few moments every day devoted to 
breathing exercises as a step in the establishment of poise will be 
well spent. 

The next exercises should be directed toward gaining bodily car 
riage, a few of which may be: (1) a correct standing position 
with the weight of the body well balanced over the arch towards 
the ball of the foot; (2) balancing motions with the weight of the 
body thrown first on the heels, second over the arches of the feet, 
third on the balls of the feet, fourth on the toes of the feet, fifth 
down and back to a comfortable position. One, two, three, four, 
five being rhythmically counted for this exercise over and over 
again. By this exercise a rythmical action can be kept up and a 
good command of the body established. Awkwardness, the off 
spring of timidity, is another important point to be overcome by 
the exercises for poise. (3) Practice expanding the chest as far 
as possible while throwing back the head and extending the arms, 
by a wide rhythmical sweep, which should be made a little mor« 
extended day by day. (4) Practice walking up and down the 
room, trying to keep the steps of even length and the body erect 
(5) Train the eye to concentrate by looking steadily without wink- 
ing at an object while ten is counted. This exercise may be 
varied by watching the poise of the head in a mirror and look 
ing at the eyes steadfastly. If such and kindred exercises are 
arried out two or three times a day, five minutes at a time, the 
fect of such effort will soon be felt when walking in the street, 
for without exaggerating, the poise of the head will be carried 


erect and the step will become firm. These exercises for 


poise should aid materially in overcoming the self-distrust, which 
is the principal defect of the timid. 

Rhythm. Robertson says that “man is the sum of his move 

ents”; rhythm then must pervade all of his motions in order to 
make the smooth result. When a succession of discrete auditory, 
tactual or visual stimuli is perceived as a succession of groups, we 
have the perception of rhythm. Rhythm, in the speech defective, 
is generally imperfectly developed. In order to establish a rhyth- 
mical attitude toward speech we instil ideas of the pulse rhythm, 


of the beats of the clock, of walking, of breathing, of music, and 


f poetry. Rhythm in music may be described as the regular re- 


‘urrance of tone groups in which the individual notes are sym- 
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metrically arranged according to accent and time value. Rhythm 
is entirely independent of melody or harmony. From music to 
speech is an excellent method of procedure for speech correction. 

Gymnastic exercises that are rhythmical should be employed to 
improve the sense of rhythm. The simple 2/4, 3/4, 4/4 time with 
arms beating the time, and feet taking steps should be employed in 
various ways; such as: 1. Arrest movements suddenly; 2. move 
alternately backward and forward; 3. spring at a given signal; 4 
lie down or stand in exact line to a bar. All this should be done 
with a minimum of muscular effort and without losing a beat. Such 
exercises tend to keep the mind concentrated on the work and 
produce quick and definite thinking. 

For the speech defective we cannot insist strongly enough upon 


the constant use of harmony and rhythm to bring about speech 


results All movements should be dynamic and not jerky, for this 
is just what we are striving to correct in his speech All move- 


ments should be complete, extended and continuous in every pos 


sible direction; thus, in performing the various preliminary exer 
ises every day the strictest attention is to be paid to the con 
scientious carrying out of the purpose, i. e., for the correction of 
the speech. 

Confidence. ‘To gain that quiet, dignified poise that is so essen 
tial for good speech, it is necessary to accustom oneself to taking 
three good breaths before starting to speak. This has the physical 
‘ffect of reducing the speed with which the heart beats and as a 
result relaxing the mind and quieting the nerves. During thes« 
few seconds thus employed one’s enthusiasm wanes and the ideas 
take on a less confused form. ‘Thus for the stutterer, confidence 
is just as much gained by exercise, as breathing, relaxation, mouth 
gymnastics, etc., are calculated to give control. The thought of 
striving for confidence must be constantly presented to the stut 
terer; he must seek it by his way of standing; he must feel it 
in his calmness of breath; he must increase it by his sense of 
rhythm; he must preserve it by his poise; he must use it by look 
ing the world squarely in the face, with head erect and eye fixed 


1 


The body must be brought into harmony with the mind 1 


every 
effort to acquire patience and perseveranc¢ 
tHE USE OF BREATHING EXERCISES IN THE TREATMENT OF SPEECH 
DEFECTS. 
Speaking requires wind and muscle, hence breathing power must 


be fully developed. In normal breathing the lungs are filled by at 
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mospheric pressure, to the extent of the cavity within the chest. 
There is no suction—no effort. In deep breathing, as before a 
sigh, the inspiration is equally easy and unlabored. The cavity 
within the chest is increased by descent of the diaphragm—the mus- 
cular base of the chest—as well by expansion of the bony frame- 
work—the ribs, etc-——but atmospheric pressure fills cut the lungs 
to occupy the entire space created within the chest. 

The external apertures for the entrance of the air are the mouth 
and the nostrils. Both these passages meet behind the mouth, in 
the pharynx; and the pharynx communicates with the windpipe. 
At the top of the windpipe, between it and the pharynx, is the organ 
of the voice—the larynx—through which all air entering the lungs, 
and all breath leaving them, must pass. In order to make inspi- 
ration silent and effortless there must be no obstruction or constric- 
tion in any part of the passage. Stutterers attempt to “draw” in 
air while the aperture of the larynx is either closed or narrowed, 
and even while the mouth-passage is similarly obstructed by the 
position of the tongue. The first point to be impressed upon the 
stutterer’s mind, then, is that the lungs fill themselves—that no 
effort of suction is required; but that if he merely raise the chest, 
with the passage to the windpipe open, he cannot prevent the lungs 
from filling. 

Next, considering that air entering the lungs and breath escap- 
ing from them must pass through the same channel, it is obvious 
that the acts of inspiration and expiration must be alternate, and 
cannot possibly take place simultaneously. Those afflicted with 
speech defects, however, endeavor to draw in air at the same time 
that they are making muscular efforts to expel the breath. The 
first condition of free respiration is then, a silent pause to replenish 
the lungs. 

Again, in stuttering, the chest is violently heaved and pressed 
down, and the action of the diaphragm is upwards instead of down- 
wards. ‘The action of the diaphragm may be distinctly seen in the 
motion of the abdomen; the chest should rise and fall but little; 
it should be kept moderately raised through speech, and the prin- 
cipal action of respiration should be in the diaphragm. The requis- 
ite motion, however, is very slight, and entirely free from jerking. 
The stutterer must practice the acts of inspiration and expiration 
until they are practically, as well as theoretically, faultless. 


Voice is formed by the breath in its outward passage setting in 


vibration the edges of the aperture of the larynx—the glottis. Stut- 











SCRIPTURE: THERAPY OF SPEECH DEFECTS. 825 


terers often endeavor to vocalize while inhaling, hence the choking 
and other distressing symptoms of the impediment. 

Vocalized breath is the material of speech. ‘This fact in all its 
meanings the speech defective has to learn. His efforts are always 
directed elsewhere than to the organ of speech. He moves the 
head, he moves the jaw, he moves the tongue, he moves his limbs, 
in the vain attempt to force out sound, the production of which he 
is all the time preventing by closing the passage through which only 
voice can come. Breath being the material of speech, the speaker 
must have breath, whatever else he lacks. The stutterer must not 
stint himself of this material, nor must he cut it into shreds and 
fragments ; but he must acquire a command of a full, strong, un 
broken stream of vibrated breath remembering, however, that a 
speaking breath is only an amplification of a normal, healthy breath. 

It is a lamentable fact that nearly every teacher and practically 
every existing system presumes that stuttering is caused by some 
fault of the patient’s breathing. Now we do not say that practically 
all stutterers do not breathe properly while talking, because we 
know that they do; but as we have already explained, defective 
breathing is not the basic cause of primary stuttering. We will 
say further that some of the breathing stunts that we have seen in 
practice are physically pernicious while others will engender faults 
of speech which are no better than those which they are calculated 
to eradicate. We have previously stated that defective breathing 
does not cause stuttering, but the fact remains that stuttering nearly 
always engenders wrong habits of breathing during speech. 

The majority of people expand and contract the chest to some 
degree in ordinary breathing, but few realize that activity in the 
upper chest is a sure sign that they are not breathing deeply enough 
By its very construction we are shown that the upper part of the 
chest could not have been intended for the degree of activity it is 
often called upon to assume. The lower ribs are left free to respond 
to the activity of the diaphragm but the upper ones are compara 
tively fixed and should be allowed to remain so. Let the pupil 
place one hand upon the chest about two inches below the notch 
of the sternum, and the other hand on the back across the lower 
part of the shoulder blades. Expand the chest by muscular effort 
to the greatest capacity and note that there is activity in the back 
as well as in the chest. Hold the expansion and breathe freely. 
For many this will prove a difficult task at first, because the dia- 
phragm and the intercostal muscles are not accustomed to do their 
duty and need to be trained to do it. Preserving this chest expan- 
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sion at all times is of inestimable value in preserving the health 
by giving the lungs all the room possible and by deepening the 
breathing. It is even more valuable for its psychological effects. 
Try to feel hopelessly discouraged or utterly indifferent when the 
chest is fully expanded and the head held high. 

The amount of air ordinarily inspired for vital wants is quite 
insufficient for vocal purposes. The lungs must, before speech is 
commenced, and during speech, be made to contain a far greater 
than the ordinary supply. Speaking air is necessarily taken in 
through both the mouth and the nostrils. Nature has provided that 
for quiet breathing when at rest the air shall pass through the nose, 
but for active exercise where more air is necessary the mouth is 
opened for the fuller breaths. To make the speaker’s respiration 
healthful, the act of respiration must be full and deep. No effort 
or suction is required to effect this; the chest has but to be ex- 
panded, and the air will run into the lungs and distend them to the 
full extent of the cavity created within the thorax. The chest 
must then be held up, to prevent wasteful emission before speech is 
commenced ; and during the longest flow of speech, the chest should 
fall but little. The upward pressure of the diaphragm on the lungs 
will expel the breath without the laborious action of the bony 
structure of the chest. No straining or muscular effort is needed 
to elevate, or to keep raised, the framework of the chest; the wave 
of breath inspired should, as it were, buoy it up, and frequent re- 
plenishings should keep it thus afloat on the body of the air in the 
lungs. 

A full inspiration elevates and expands the chest and by descent 
of the diaphragm slightly protrudes the abdomen; and a correct 
vocal expiration manifests itself, first in the flattening of the abdo- 
men, and then in its gradually falling inward, in prolonged expira- 
tion, the chest making little or no action downwards, even in the 
most forceful effort. In cases of pulmonary or vocal weakness, the 
very opposite of this mode of respiration is found to be habitual. 
The chest falls with every expiration, and has to be again raised 
when the breath is inhaled. The diaphragm is almost a fixture, 
and the speaker becomes exhausted by the continual muscular 
effort needed to work the massive framework of the chest. The 
chest should be fully expanded, once for all, before the first word 
is uttered, and then kept up by frequent imperceptible replenish- 
ments of air, to the close of the longest sentence or paragraph. In 
this way, speaking becomes, instead of an exhausting labor, one 
of the most salutory exercises. Comparatively few persons ever 





SCRIPTURE: THERAPY OF SPEECH DEFECTS. 827 


have the chest fully inflated—except, perhaps, before a yawn or 
sigh—and many undoubtedly sink into consumption from the con- 
tinual state of collapse in which the lungs are kept. Mechanical 
exercises in breathing to develop the chest would be of more avail 
in the cure of consumption than the change of climate or all the 
drugs that are in the pharmacopaea. Stutterers almost always have 
the clavicular and unhealthy respiration above described. The ac- 
tion of the chest is sometimes painfully laborious; and the natural 
emission of the breath in speech is checked by spasmodic closure 
of the mouth and the glottis; or reversed by attempts to speak 
with the ingoing air. 

It requires no muscular activity to hold the breath while the 
glottis is closed. Therefore most benefit will be derived if the glot- 
tis is open while the breath is being held. For speech correction 
do not lay much emphasis on mouth or nose breathing. It is gen- 
erally more healthful to breathe through the nose but when talking 
it is more comfortable to breathe through the month. 

From what we have just said it will be easily seen that the teach- 
ing of talking and sustaining proper breaths for speech is one 
of the helpful therapeutic measures to be employed. A flute player 
finds it one task to learn to blow his instrument and another t 
finger it; so, the stutterer’s task is twofold. His first step is to 
gain power over respiration, and the next to bring under control 
the various organs of articulation. The relation which breath bears 
to speech and the relation which the sounding part of the vocal 
instrument (the throat) bears to the modifying part (the mouth) 
must be clearly comprehended and then, with ordinary applica- 
tion, the power of playing on the instrument of speech should be 
acquired as readily as facility in fingering and biowing the flute. 
It is not only the quantity of breath inhaled but it is the amount 
controlled that assists in producing smooth speech. Therefore, get 
all the breath necessary and keep it but without undue effort and 
without rigidity. By bodily exercises—running, walking, hill climb- 
ing, or other gymnastics—by bawling against the wind, or, Demos- 
thenically, drowning the noise of the waves by the sea-shore, or in 
any other available way, power of lungs and a full development of 
the chest should be gained while constant watchfulness to check 
any bad habits must be vigilantly maintained. 

Although incorrect breathing cannot be assigned as a cause of 
stuttering it is certainly a concomitant thereof. For this reason 
we have provided a series of breathing exercises. A clear distinc- 
tion must be made between the so-called deep breathing exercises 
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and exercises for gaining control of the breath in speaking. In 
the former we take in as much air as possible and attempt to in- 
crease the lung capacity. In the latter we take in a little more 
air than in ordinary breathing, but without straining. The teacher 
must see to it that the patient takes in the air without straining 
or noise when practicing for breath control or when taking a breath 
as indicated in the various exercises. The teacher should be con- 
stantly on the alert to discover whether the patient is actually get- 
ting a good, deep breath or merely heaving the shoulders and chest. 

If you can get your children who have speech defects to go 
through the exercises that you give them in school, twice a day 
at home, five minutes every morning and five minutes every night, 
before an open window, in a warm room, loosely clothed, they will 
get into the habit of proper breathing so that it may become an 
unconscious habit. 

The control of breath is as much an economic problem for the 
speech defective as the care of money is for the ordinary spend- 
thrift. In the breathing exercises we do not have the pupils hold 
the breath for a long time. It is not our desire to train them to do 
stunts. The following exercises, if carefully followed out in per- 
fectly pure air, should be of great assistance: 

[. Stand erect with the shoulders easily back; inhale through 
the nose, exhale through the mouth; inhale through ten seconds, 
exhale through ten seconds. 

Be sure that the inhalations and the exhalations do not occur on 
the first few counts, but extend through the entire number: inhale 
an equal quantity through every count, and exhale in the same 
manner. This is the purpose of the exercise. The number of 
counts for both may be gradually increased, but never carry it 
to the point where it requires any considerable effort. Proper con- 
trol and not great capacity is the purpose. In normal respiration, 
either inhalation or exhalation should be constantly taking place. 
These should be practiced in connection with other breathing exer- 
cises for a few minutes several times daily. 

II. Inhale as before and allow the breath to escape through the 
mouth in a whispering sound: a — —h. Let the time for this 
sound equal that for the inhalation; do not allow more breath to 
escape at the beginning than at the end, but make it the same 
throughout. Inhalation, counting mentally, 1-2-3-4-5-6-7-8-9-10 ; 
exhalation 1-2-3-4-5-6-7-8-9-10. 


Following this one may begin to use the vowels, inhaling in every 


instance as before, and exhaling in the same manner, on each of 
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these sounds: a, e, i, 0, u. If one chose he may add to this list all 
the other vowel sounds. 

111. With the head up, shoulders back, and mouth closed: in 
hale through two strides, exhale through two. Without any interval 
inhale through three, exhale through three. Keep on increasing 
the number of each until you begin to feel an effort, then stop and 
breathe normally again for a minute or two, then repeat 

A very useful exercise for strengthening the respiration consists 
in reading in a strong, loud whisper. This will be found laboriou 
at first, but practice will make it easier. It should not, however, 
be long continued, on account of the giddiness which it is apt to 
produce. 

[t would be well, if it were possible, to take a few simple meas 
urements of the stutterer before you begin your work with him 
and compare these measurements from time to time; for with the 
use of the breathing exercises and the manifold other developing 
processes that he will undergo there will undoubtedly be an increas« 
in breath control. Measure around the chest, under the arms, 
around the ribs at the highest point and at the lowest point ; around 
the shoulders, and around the chest both flat and inflated 

The nervous and muscular tension of the stutterer is so great 
that automatic breathing is shallow and irregular instead of being 
deep and rhythmic. Breathing exercises to be invigorating and 
purifying demand plenty of fresh air; they should not be practiced 
longer than five minutes at a time and the best time is before dress 
ing in the morning with the window open. An easy, flexible poise 
should be maintained all through the exercises; the breathing should 
be as deep as possible without abdominal distension ; high breathing 
without shoulder movements or stiffness; rhthymical breathing by 
counting mentally, breathing thoughtfully instead of mechanically 
complete breathing by not alone using the high breath or the mid 
breath or the low breath and remembering always the economy and 


control of breath. The purposes then of breathing exercises, for 


the stutterer especially, will be to teach him proper breathing habits 
and control of the breath for speech. 

The subject of breath control is one of great importance to every 
one, and especially to the speech defective. Exercises for develop 
ing the diaphragm and other muscles used in controlling the breath 
should be taught by scientific and well tested methods. Breathing 
exercises are necessary in order to secure proper vocalization of the 
breath and full command of the resonator; they must be varied to 


suit the needs of each individual, according to the development of 
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the muscles used in respiration and the habits of breathing already 
established. ‘The best system of breathing exercises may be per- 
nicious if misunderstood or misapplied. 

“Speech is articulate tone. Song is sustained tone, supplemented 
by the vibrations of air in the resonance cavities above and below. 
A difference is found only in the sustained character and duration 
of tone. Correct breathing then is the foundation of both speech 
and song.””* 

Where the utterance of intelligible speech is hindered or pre- 
vented by the convulsive or disorderly contraction of the muscles 
of respiration, phonation or articulation exercises of skill must be 
employed almost exclusively, to restore the disordered co-ordina- 
tions and to teach correct habits of breathing, phonation and articu- 
lation. 

Stutterers will tell you that a prolonged struggle to speak is fol- 
lowed by a cramped exhausted feeling at the waist line, below the 
point of the sternum, a direct result of abnormal action of the dia- 
phram. 

The late G. Hudson-Makuen placed special emphasis on the dif- 
ference between ordinary passive breathing and the breathing of 
voice production or “artistic breathing,” the function of passive 
breathing being simply to aerate the blood and eliminate waste mat- 
ter, while breathing for voice production is to set the machinery of 
the voice in motion and to control this motion as a definite volun- 
tary muscular process. The first muscular act in breathing for 
voice production is a slight inhalation, putting the respiratory mus- 
cles and the thorax into active position. He found that nearly all 
speech defectives fail at this point. When this is done properly 
the column of breath raised upon the diaphragm is ready for its 
impact against the vocal cords, an impact which must be made 
with the greatest nicety and control. This movement of expiration 
for voice production he attributed to the depression of the lower 
ribs by a diaphragm, a muscle of inspiration in ordinary respira- 
tion but of respiration in artistic breathing, in which it pulls the 
ribs downward and inward. Proper co-ordination of the inter- 
costal and abdominal muscles, in addition to this diaphragm, is, of 
course, essential to the production of good tone. ‘Treatment of 
speech defects should start by training respiratory co-ordination by 
itself—first, by articulating a series of syllables, using for each a 


*Rice, George M., M. D., Boston: “The Vocal Apparatus in Health and Dis- 
ease,” from A Symposium, “Speech and Voice Hygiene,” reprinted from Thé 
Journal of Ophthalmology, Otology and Laryngology, April, 1916. 
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single expiratory effort, next by exercising the muscles of expira 
tion and the laryngeal muscles, since many vocalize at the wrong 
time, there being no column of air ready when the cords are in 
the right position, or vice versa. Finally, the muscles of the 
pharynx, the palate, the tongue and the lips, the organs of articula 
tion which mold the voice into speech, are trained for the work. 
When there is an organic defect in them, such as shortening of the 
muscles, cleft palate or hare-lip, this must be corrected, and the 
rest becomes a purely educational process. 

Care must be taken to distinguish between lack of development, 
faulty habits, and disease in the speech center of the brain 
the last class of cases the outlook is hopeless. 

The entire treatment of functional stuttering is based on the 
physical training and co-ordination of the mechanism of speech, 
the proper use of the muscles of respiration with reference to voice 
production, the training of the vocal muscles, and the education of 
the muscles of articulation. Exercises are given to instruct the 
patient in the elementary sounds of the language, how shape 
the lips, or where the tongue is to be placed, and this training ré 
quires patience and perseverence until the defect is finally 

There gees on hand in hand with. these exercises a progr 
training of the will, of concentration, of attention, 
dence. The training of confidence spells victory in many 
Mental uncertainty and doubt are inveterate enemies 
merer, the training of concentration and will-power bein 
if he is to maintain his improvement and prevent 
tendency to relapse. 

A publication soon to be sent out from our Speech Research 
Laboratory will so fully describe the irregularity of stutter 
breathing that we prefer to refer to it rather than to inadequately 
anticipate it with breathing curves and experimental data 

The following suggestions are offered for oral gymnasti 

Jaw Movements. 1. Drop jaw as if from its own weigl 
times to a slow, steady count. 


2. Again, relaxing face sympathetically ; ten times. 


3. Drop jaw and shake the head from side to side; ten times. 





Gymnastic Exercises for the Tongue. 1. Protrude th 
as far as possible and bring it back forcibly. Repeat the exercise 
fifteen times in succession. 

2. Place the tip of the pointed tongue at the right corner of the 


lips (mouth open) ; move the tip of the tongue to left corner ; alter- 
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nate back and forth twelve times. Breathe regularly during the 
exercise. 

3. Touch the corners and centers of the lips with the pointed 
tongue (mouth open). Begin slowly, commencing from right to 
left ; increase the speed while repeating fifteen times; then reverse. 

4. Make six complete circles from right to left, pressing the tip 
of the pointed tongue lightly against the edge of the lips. Reverse 
the exercise. 

5. With the point of the tongue drawn back as far as possible 
into the mouth, make six complete circles. Reverse the exercise. 

6. Touch the lips with the pointed tongue twelve times at the 

corners, intermediate points, and corners. Reverse the exercise. 
7. Place the end of the pointed tongue at the edge of the upper 
gums and bring it back along the hard palate until it touches the 
soft palate; force its point as far down the throat as possible. 
Repeat the exercise twelve times. 

8. Fold the edges of the tongue up and force the pointed tip as 
far out between the lips as possible. Repeat the exercise slowly 
twelve times. 

%. Touch the lips with the end of the pointed tongue at points 
intermediately between the corners and center. The form of this 
exercise should outline the letter ““X.” Repeat twelve times; then 
reverse. 

10. ‘Trill the sound of the letter “r.”’ 

MOUTH GYMNASTICS IN THE THERAPY OF SPEECH CORRECTION, 


We have pointed out that the subject of speech defects is indeed 


medico-educational problem; that the aphasics, stutterers, etc 
come clearly into the field of the physician; that the cases of en 
larged tonsils, adenoids, diseased teeth, etc., require both medical 
and dental care; and that when the physician has seen that the 
child has the proper organic and mental conditions for speech it is 
the function of the teacher to train the child to use its speech 
mechanism in an easy and correct way. One of the means to be 
discussed is the muscular control of the speech crgans. 

In discussing the subject of mouth gymnastics, a series of which 
has been given in another volume,* we might say that it is quite 
unreasonable to assume that languages may be learned “by ear” 
alone, for the positions and motions of the various speech organs 
produce the differeni vowel and consonant sounds and by long 


experimentation in the production of song and speech we have 


“A Manual of Exercises for Speech Correction” (in press), Mrs. May K 


Scripture and E. Jackson 
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learned that these actions must be trained just as much as the 
pianist must exercise the muscles of his hands as well as his ears. 

From the study of the vowel scale it may readily be seen that 
the tongue, teeth, lips, upper pharynx and lower pharynx must 
play decided parts in the production of vowels. Unless these indi 
vidual parts are free to perform their respective duties the sounds 
produced will lack their effectiveness. The practice, before a mir- 
ror, of the mouth shapes for these different sounds will aid greatly 
in tone placing and proper tone production will be the best correc 
tion for many speech defects. Remember that the teeth and lips 
are most closed for the ce sound and are widest open for the ah 
sound; the tongue is highest in the center for ee sound and grad 
ually descends until it lies flat in the mouth for the ah sound; the 
upper pharynx is most closed in the ee sound, and most open in 
the ah sound; the lower pharynx gradually opens in the sounds 
from aii to 00. Mouth gymnastics then may be practiced as an aid 
in gaining these correct positions and in applying them to correct 
tones. 

Thick and indistinct speech describes rather poorly a defect that 
is often caused by an imperfectly developed tongue due to som« 
abnormality of the internal secretions. Malformations of the laryn> 
may cause indistinctness of speech. The developing child does not 
have the skill to make easily and correctly the fine co-ordinations 
necessary for distinct speech. Poor muscular co-ordinations of the 
lips, tongue, teeth or palate are greatly benefited by mouth gyn 
nastics. 

Any diseased condition of the tongue itself can affect the speech 
and appropriate treatment of such a condition will be necessary 
The cheeks and lips are often at fault in speaking, in that the mus 
cles are insufficiently developed or trained. For these conditions 
much will be accomplished by proper action and passive exercise 
along the line of the special exercises already mentioned 


The muscles of the tonque are the intrinsic muscles—those com 


posing the body of the tongue which must be strengthened by proper 
exercises in order to gain power and flexibility and the extrims: 
muscles—those which are at the back (root) of the tongue con 
necting with the larynx which must be taught relaxation 

\ loose, rising motion of the head is almost universal in stutte1 
ing. ‘This must be subdued before power can be obtained over the 
organs of speech. The head should be held firmly on the neck, 
so that even a considerable pressure would not force it back, at the 


same time there should be no stiffness to interfere with free motion 
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The fault consists in lifting the head as a part of the action of 
speech and it is often a source of very great difficulty. The jaw 
cannot be controlled while its fulcrum, the head, is unstable and 
yielding. 

A great deal of the speech defective’s difficulty will consist in 
subduing the upward pressure of the jaw. Whatever action the 
jaw has should be downward; but there must be no pressure, even 
in the right direction. ‘Therefore, the exercises for freeing the 
jaw such as letting the jaw drop as if by its own weight, while 
the whole face relaxes sympathetically is one of the first gymnas- 
tics to be worked at. Because of its constant hard work the jaw 
muscles are very strong and do not easily give up their control, so 
much practice should be given in simply releasing it. When this 
has been accomplished drop the jaw and shake the head from side 
to side. If the jaw is free the patient will actually flop it from 
side to side. For freeing the jaw, then, keep the hinges in good 
working order by relaxation of the lower jaw while the upper jaw 
is held immovable. Note that by tilting the head backward the 
resonators are interfered with while tilting the head jforward, the 
lower jaw is crowded against the larynx and interferes with the 
proper emission of tone. 

Great care must be used in the application of the labial exercises. 
Their main purpose is to induce such control of the lip muscles as 
will tend to minimize the labial cramps to which most stutterers 
are liable. Some people will doubtless raise the objection that many 
of the movements required in such exercises are similar to the 
cramp movements of the stutterer. The question would then follow, 
would not this tend to enhance the severity of physical stuttering? 
The answer is emphatically, no. These exercises not only 
strengthen the labial muscles but they lead to the acquisition of 
control over these muscles. The cramp movements of the stut- 
terer are entirely involuntary. "The movements of the exercises 
are voluntary. Now the best method of overcoming a tendency 
to perform involuntary movements of a certain organ is to exercise 
it sufficiently by voluntary movements. For instance, in cases 
where the initial p, b, or m, are more than troublesome, a finger 
on each lip, one on the upper and one on the lower, performing 
a double gymnastic action over and over during the struggle to 
separate the lips, on such words as pie, band, or man, brings about 
a most efficacious result. Again the use of a small stick, such as a 
tongue depressor, touched to the lower lip for these same letters 


brings about the relaxation of the lip and jaw and consequently the 
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release for the letter. And just so for the tongue letters, t, d, n; 
when the tongue is lightly tipped with the stick for to, do, and not, 
the release is immediate and the words flow out normally after 
this tongue gymnastic has been learned. For the k, g, and ng, the 
stick may also be applied to the tip of the tongue with a similar 
result, for it is the hypertonicity of the tongue that needs to be re- 
lieved and the slight suggestion that the stick gives seems to pro 
vide this relief. With a finger and the thumb drawing the lips 
as far laterally across the face as can be pleasantly accomplished 
the tension often encountered on w may be relieved. Constant and 
patient practice with the aids above mentioned on the lip and 
tongue gymnastics will finally be rewarded by a proper adjustment 
of the lips for p, b, m, and w, and the tip of the tongue for ¢, d, n, 
and the back of the tongue for k, g, and ng. In yet another way 
do these lip exercises justify their appearance in the therapy fox 
speech defects. Certain definite lip movements are associated with 
the production of sounds. Therefore, these lip exercises intensify 
the moter images of the labial movements. In these exercises the 
opposite of the correct positions for the letters under consideration 
are induced by gymnastics, and we feel justified in using them 
by the result gained. 

From what has already been said, it must be understood that all 
effort thrown into the mouth, jaw, lips, or tongue, is in itself futile 
[he mouth should be as nearly as possible passive, a mere tube o1 
funnel for the delivery of the throat sound. The mouth tube is, 
however, constantly varying in shape, but it is always a transmitter 
only, and never an originator of sound. 

In order to note correctly the movements of the head, jaw, and 
proper mechanism of the elementary sounds, etc., let the stutterer 
seat himself before a mirror and he will learn many things of 
which he would otherwise have remained unconscious. The vocal 
actions of singers as well as speakers would less frequently offend 
the eye if students were taught to exercise before a glass that they 
might “see themselves as others see them.” 

Lip Gymnastics. 1. Without projecting the lips, alternately con 
tract them to a round circle while saying “Oh” and draw the corners 
back while saying “Eh.” 

2. Smile as if for “e” position exaggerated. 
3. Bite upper lip. (Ten times.) 

1. Bite lower lip. (Ten times.) 
5. Press lips gently together. (Ten times.) 
6. Press lips tightly together. (Ten times.) 
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7. Leave the mouth open for long periods of time. 

8. Press lips together and blow on them. 

Fixation of the Larynx. 1. With the fingers, press backward 
and downward on the hyoid bone; resist its rising while you pre- 
tend to swallow. 

2. Turn the front of the tongue upward, touching the roof of 
the mouth ; at the same time gently press the hyoid bone backward. 

3. Try to make the bone move backward voluntarily ; the move 
ment will be felt by the fingers. 

1. Sing “ah” pressing the hyoid bone backward; alternate in sing 
ing “ah” with and without pressing. 

5. Sing “ah” voluntarily, drawing the hyoid bone backward: 
alternate as before. 


6. Speak the vowels as in 4. 


VOCALIZATION EXERCISES IN THE THERAPY FOR SPEECH DEFECTS. 
The manifold vocalization exercises to be found in the Manual 
of Exercises* may be used for all the varieties of speech disorders, 
at the same time serving as some of the distractions that we have 
already mentioned for the stutterer. Under the subject of vocaliza- 
tion, the act of uttering with the voice, or producing sounds with 
the voice we shall take up exercises for articulation and enuncia 
tion. Diction, like tone production, cannot be taught by the book 
alone, but the system of exercises for increasing the flexibility of 
the organs of speech and the control of the resonators should be 
a sufficient guide of the teacher who will use his own personality 
to portray the correct usuage for the individual. These exercises 
must be varied and adapted to suit the needs of each individual 
according to the development of the organs of articulation, enuncia 
tion, breathing, etc. There are four fundamentals underlying voice 
production ;.perfect action in each and perfect co-ordination between 
them are absolutely necessary. These are: a normal larynx with 
its nerves, muscles and blood supply; a normal mind, which exer 
cises normal processes when using the voice, as well as perfect 
hearing ; a normal bellows, the lungs, chest walls, muscles, etc. ; and 
normal condition of the resonators—of oral cavity, with its palate, 
cheeks, tongue, teeth, lips—of the nose and of the hollow spaces 
within the face and cranial bones known as the nasal accessory 
sinuses. These cavities are of different sizes and shapes in every 
individual and some of them are capable of modification in size 


and shape. For instance, the epiglottis modifies the air column, 


*Scripture, May Kirk, and Jackson, Hugene: “A Manual of Exercises fo1 
the Correction of Speech Disorders.” F. A. Davis Co., Philadelphia, 1918. 
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the soft palate determines the amount of air which shall pass into 
the post nasal space, the fauces, together with the lips, cheeks and 
tongue, determine the size and shape of the oral cavity, and the 
chest can be made more or less resonant by the elevation or de- 
pression of the upper chest wall. 

Resonance in a voice is such a great charm that the one who 
possesses it at once commands attention and respect. Mastery of 
resonance demands not only perfect control of the two streams of 
breath but proper adjustment of all the resonantors above the 
larynx, which in turn depends to no small degree upon the position 
and movements of the tongue. The character of the vowel reso- 
nance depends upon the shape of the vowel chamber, and this 
resonator is regulated chiefly by the shape of the tongue. Perfect 
control of the tongue should give perfect control of the resonance. 
One of the most common hindrances to normal speech development 
is a defective understanding « 


f what a good tone is. ‘This defect 
must be overcome by the cultivation of the ear. Some of the other 
natural obstacles are a stiff, large, unwieldly tongue, a very small 
naso-pharyngeal space, or small, undeveloped sinuses. Dr. Muckey 

has led us to view the voice mechanism from three standpoints: 
first, anatomy (structure of the mechanism), second, physiology 
(functions of the various parts of the mechanism), and third, 
physics (laws which regulate those actions). He leads us to study 
through Helmholz, Koenig and Tindale the comparisons between 
voice mechanism and stringed instruments and he finally points 
out to us the necessity of regarding the interference of the ven 
ticular bands (false cords) with the action of the vocal cords as 
the main hindrance to a natural method of voice production. This 
is no place to enter into a discussion upon the merits of this or that 
method of tone production, for we are concerned with defects that 
require not only the careful study of the speech mechanism anatom 
ically, physiologically and physically, but we must also apply psycho- 
logical, pedagogical and psychoanalytical methods to the work we 
propose to do for those afflicted with definite speech defects. That 
an interference with the action of the vocal cords and full use of 
the resonance spaces often does exist we have not the slightest 
doubt and we are indeed grateful to Dr. Muckey for his valuable 
contribution on this subject; but in our case of training in vocaliza- 
tion for the speech defective there are many factors to be dealt with 
on the side of tone placing. For the harelip, cleft palate, long or 
thick tongue, high palate, long uvula, malformed jaws, irregular 


*Muckey, Floyd S.: “The Natural Method of Voice Production 
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teeth, weak lips, weak lungs, lax muscles, etc., there must be a 
variety of vocalization exercises suited to the particular need along 
with breathing exercises, mouth gymnastics, general harmonics, as 
well as all sorts of mental gymnastics that will bring about a sound 
mind in a healthy body, that are recommended for other than func- 
tional defects of speech. 

By articulation we shall mean the moulding of vowel sounds into 
syllables and words by the appropriate positions of the lips, tongue, 
teeth, hard and soft palate and the relative openings of the nasal 
and pharyngeal cavities. Distinct articulation and enunciation de- 
pend upon the strength and flexibility of the tongue. When we 
consider that thirteen of the consonant motions are made by the 
tongue and all the resonances which constitute the vowel scale are 
regulated by that organ, we may realize how much depends on the 
right use of this unruly member. 

The preliminary work of the student of diction consists in gain 
ing perfect control of the mechanism of speech. In order to do 
this he must understand the organic structure of speech, and that 
knowledge he should gain by careful observation and analysis of 
his own. Stand before a mirror and enunciate slowly and dis- 
tinctly : learning to feel the vowel forms and consonant motions as 
well as seeing them, while the ear is occupied in directing the tone. 

Two kinds of breath are used in speech. The breath either (1) 
passes unmodified through the larynx, just as in mere breathing or 
(2) is modified by vibration of the vocal cords, and so rendered 
musical. When the first kind of breath is used in the production 
of a consonant, a voiceless sound is the result: p, t, f, h, k, ch, s, 
etc. When the second kind of breath is used and passes out through 
the mouth a vocal results: b, d, v, g, j, z, etc. If, however, this 
vibrated breath passes through the nose, a nasal results. The 
vowels are, of course, all vocalized. In speech, and more especially 
in singing, there is an art of breathing. Ordinary inspiration and 
expiration necessary for oxygenation of the blood is performed 
automatically and unconsciously, but in singing the respiration ap 
paratus is used like the bellows of a musical instrument, and it is 
controlled and directed by the will. The art of breathing properly 
is fundamental for the proper production of the singing and the 
speaking voice. It is necessary always to maintain in the lungs 
a sufficient reserve of air to finish a phrase; therefore when the 
opportunity arises it is desirable to take in as much as possible 
through the nostrils, and without an apparent effort; the expendi- 
ture 


‘f air in the lungs must be controlled and regulated by the 
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power of the will in such a manner so as to produce efficiency in 
loudness with economy of expenditure. Singing and speaking tones 
are identical, produced by the same organs in the same way and 
developed by the same training; breathing is only an amplification 
of the correct daily habit; resonance determines the quality and 
carrying power of the tones; and obstacles to good speech are often 
psychologic rather than physiologic. Training the voice is largely 
a training of the mind and ear, and a matter of judgment. In 
singing the flow of tone is unbroken between the words, but in 
speaking it is interrupted. Also in singing tone is sustained and 
changed from one pitch to another by definite intervals over a wide 
compass that includes notes not attempted in speech. In speaking 
tone is unsustained, not defined in pitch, is limited to narrow com- 
pass, and the length of tones is not governed by the measure of 
music. 

Rhythm (tempo), another indispensable requisite in producing 
correct speech, is found to perfection in the French and Russian 
languages. It depends upon correct syllabification, which in turn 
demands perfect control of the organs of speech. The marked in- 

I 


flexibility of the organs of speech in the English speaking people 
of every class, is of itself sufficient to account for the monotony 
in the tempo of the speech of actors and speakers and the term 
“nasal twang” attributed to our speech in general might easily be 
avoided by studying again a remark of Dr. Muckey who says that 
it is not necessary to so completely raise the velum (soft palate) 
to shut off nasality, as supposed, but that only the partial closing 
gives the better resonance. Thus, it is evident that a part of any 
rational system of therapy for speech improvement will have to con- 
sist of exercises for the establishment of the control of the vocal 
organs. 

Bluemel says, “The stammerer (stutterer) rarely has difficulty 
in singing. But song differs from speech chiefly in the manner in 
which the vowels are produced ; while there is manifestly no radical 
change in the consonants. The absence of the stutterer’s impedi- 
ment in song indicates then, that the vowels occasion the difficulty 
in speech.” Working upon this theory then to which there is no 
objection in so far as it goes at present for all vowel exercises serve 
as tone placers on the one hand and distractors for the stutterer 
on the other, we shall proceed. Sound a suitable note on the pitch- 
pipe or piano. Place your index finger on your larynx. On the 
one tone sing the following: e, ay, ah, aw, 0, 00. Now, sing on 


the same tone: 00, 0, aw, ah, ay, e. Observe that the larynx is 
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highest at e and descends gradually until it is lowest at 00. Ob- 
serve also that when you sing these vowels in the reverse order, 
that the movement on the larynx is from the lowest to the highest. 
Now sing e — 00; then ah — aw. Did you not observe that the 
movement from e to 00 is much greater than that from ah to aw? 
This exercise is valuable in that it makes the speaker conscious of 
the movements of the larynx. It supplies him with a kinaesthetic 
image of some of the vowel sounds. 

Another valuable exercise which we have taken from Guttmann’s 
“Gymnastics of the Voice” is known as the “Direct attack and the 
indirect attack.” 

In the direct attack the vocal cords come into contact throughout 
their entire length, from the front backward, so that the lower 
part of the larynx is completely separated from the upper, and the 
approach of the vocal cords is rapid and decided ; at the same time 
the vocal cords become shortened, and must therefore, with the in- 
tonation immediately following, alter their degree of tension, their 
shape, their length, and their thickness, according to the sound 
which is to be produced, and must separate somewhat. A tone 
thus produced will be marked and separated from cther tones. 
ah! ah! ah! ah! ah! ah! 

In the indirect attack, on the other hand, the glottis is not com- 
pletely closed by the approach of the vocal cords. Here their 
length, tension, shape, etc., are at once such as are necessary for the 
production of the required tone, and consequently the vibrations 
begin immediately after the approach of the vocal cords without 
any change in their length or tension, as is necessary in the direct 
attack. 

We have already shown that one of the most important factors 
in the therapy for stuttering is the acquisition of the ability to 
control the vocal organs. We have now shown that the direct 
attack or the glottal stop, and the indirect attack or the glottal 
glide are of help in the acquisition of this control. In order to 
indelibly impress the auditory image, we may use these exercises 
in low pitch, middle pitch, and high pitch. After we have obtained 
this vocal control we shall find that the stutterer will continue’ to 
speak in a monotonous, harsh voice. If he begins to talk or read 
in a high pitch the chances are that he will continue in that high 
pitch. If he begins in a low pitch he will continue in that pitch. 
Likewise in the middle pitch. There is a tendency upon the part 


of the stutterer to vary the tension of the vocal cord as little as 


possible, or in other words he does not change the pitch. Thi: 
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changing of pitch upon a sound or words is called inflection. With 
out using the usual marks or accents for inflection there is much 
work along this line in the exercises of the Manual of Exercises for 
the Correction of Speech Defects. 

Inflection exercises are valuable for the following reasons: (1) 
they render the voice less harsh and monotonous; (2) they enable 
the speaker to express various shades of meaning; (3) they render 
the voice more musical. 

Laryngeal cramp may be broken up by the “meiedy cure’’* 
which may be used first by teaching the stutterer to sing a phrase 
with the piano or another person’s voice as “Let us go home” on 
the notes of c, e, g, c, and second by speaking the same words on 
these notes, first with and then without accompaniment, thus put 
ting melody in place of monotony. Although attention was called 
a few moments ago to the movements of the larynx, this must only 
be used as an exercise designed to bring about relaxation. There 
should never be any conscious action of the larynx or muscles of 
the throat in speaking. The moment one thinks of his throat (and 
this the stutterer constantly does) the speech tones lose their nat- 
ural forms, the tongue stiffens at the back, throwing an unnatural 
strain on the larynx, contracting the pharynx, causing the inter 
ference of the ventricular bands and producing a hollow tone, which 
sooner or later produces a husky quality. In fact it is well to 
impress upon the speech defective that he must forget his throat 
by thinking below it for breath and above it for resonance. 

To teach flexibility one may start by pronouncing various words 
in such a way that the laryngeal tone passes over an octave on the 
first important vowel; this may be called the octave twist. The 
laryngeal adjustments in going up and down a scale are different ; 
so the stutterer who always speaks in a monotonous tone soon 
learns in this way to relax his muscles and in so doing drops the 
cramp and starts a new adjustment from note to note. He will 
try to raise his voice unsuccessfully at first; he will usually stop 
at the fifth note instead of going to the eighth, but such an exercise 
will be of no benefit, so he must be persistently trained until the 
full octave becomes easy. 

The melodization of the voice goes on day after day until the 
stutterer can do it perfectly. Usually all the other kinds of stiff 
ness and cramps disappear together with the laryngeal stiffness, 
because the stutterer has learned to speak with a new voice, i. e. to 
use a new set of habits free from the stuttering impulse. 


*Scripture, E. W.: “Stuttering and Lisping.” Macmillan Co 
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For the abnormally low voice of a child stutterer he may prac- 
tice singing songs of appropriate pitch; then he may sing sentences 
to these melodies he has learned; then he may half sing and half 
speak them on the correct tones, and finally he simply speaks them, 
first with musical accompaniment and then without. 

The correction for the stutterer’s voice which is thick sounding 
as if his throat were stuffed, is much the same as for a student of 
vocal music—scales, arpeggios and songs in sharply resonant tones. 
The resonant tone thus acquired is then carried over into speech. 
Exercises in reciting the alphabet several times on one breath, 
counting as far as possible, practising phrasing and trying to say 
as much as possible of a poem on one breath serve as corrections 
for poor breathing in articulation. Almost without exception stut- 
terers talk too rapidly. The correction of the fault is most diffi- 
cult; it can be accomplished only by frequently repeated exercises 
and continual reminders. Exercises in slowness may be given by 
having the patient read and repeat peems and sentences in time 
to a metronome beating 54 times to a minute; conversation also may 
be carried on in this manner. Later the conversation is carried on 
just as slowly but without the metronome. If this exercise de 
velops a hard, monotonous voice special attention should be given 
to softness and flexibility. Another useful exercise is a persistent 
drill in speaking with lengthened vowels, as for example “The snox 
is falling,” keeping the voice soft and melodious and at the same 
time placing the attention on the vowels only. This type of exer- 
cise may be carried out still further in several ways; first, by using 


any old newspaper or magazine upon which to underline wit 


pencil all the pronounced vowels as one reads aloud, for example: 
“Self confidence, coolness, clear-headedness are elements in { 
magnetism. This subtle quality manifests itself in a high degre: 


bersonal 
faith and conviction ;” second, by using the pencil to bracket phrases 
as one reads, for example: ‘(The speaker believes) (in himself 
(hence has little difficulty) (in influencing others) (to do like- 
wise) ;’ third, by linking phrases together as if one word and 
strengthening the principle vowels, for example: “up and down,’ 
“across the park,” “‘a clearly defined picture,” etc. The object of 
this treatment is to give the stutterer a normal voice and a normal 
state of mind. The tone of the voice which rises and falls as we 
speak, is produced by the vibration of the vocal cords in the 


larynx ; the stutterer cramps the muscles of the larynx so that he 


speaks in a monotone. The cure consists in putting melody and 
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flexibility into the laryngeal tone. By melody we mean the rise and 
fall of pitch for successive syllables. 

The exercises above described are manifold in their purposes. 
We have always found vocal exercises in concert work of the 
greatest benefits to the speech defective; they inspire confidence 
and place the student in an attitude of mind favorable to an early 
recovery by learning to recognize interference in other voices which 
aids him materially im criticising his own products. They mini- 
mize fear, multiply thought, and loss of volition; they have a direct 
usual activity the auditory brain center and thereby render the 
atiditory images less difficult to recall. Even inore, they intensify 
psychological value, for they serve as a means of arousing to un- 
the kinaesthetic images, and produce a consciousness of the actions 
of the vocal organs, which is of unquestioned benefit when the 
voice production is abnormal. Ixercises in pitch are also helpful 
in overcoming this hard, monotonous tone of the stutterer. The 
benefits of inflection exercises are manifest, even to those who do 
not stutter. 

Speaking in a low pitched voice is a device frequently adopted, 
but it is of temporary value only. Its chief benefit consists in the 
fact that in low pitched voices the vocal cords are relaxed and the 
tendency in the stutterer to produce throat contractions and spastic 
muscular activity is lessened. There is also less likelihood of the 
spasmodic closing of the glottis, because the outflow of breath is 
stronger in a low pitch voice. Gutzmann recommends that the 
stutterer begin each sentence in a subdued, gentle voice. Thi 
minimizes the tendency to exert an unnatural effort and thereby les 
sens the physical phenomena of stuttering. 

Another beneficial device is to ask the patient to try to keep the 
voice continuous in speech. Of course this is impossible, as every 
voiced consonant breaks the continuity of the voice. The attempt 
to maintain the vocal flow is, however, beneficial and the depend 
ence on a breath thought is a mental gymnastic. The mind is kept 
working and multiple thought is avoided. Besides, it minimizes 
the influence of fear and serves as an auto-suggestion. 

Most of the exercises thus far referred to have been gymnastic 
in their nature. ‘That is, they have been designed to correct faults 
of breathing, peculiar moements, to overcome cramps, etc. We 
shall now concern ourselves more directly with actual speech exer 
cises. 

In one of our previous chapters attention was called to some 


of the faults of speech engendered by some of our methods of teach- 
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ing reading. We referred specifically to a form of speech hesita- 
tion which is frequently caused by the improper use of the phonetic 
method of teaching reading. We were also cautious enough to 
qualify our statement by saying that the proper teaching of phonet- 
ics is beneficial and that some of the exercises in the therapy for 
speech defects are essentially exercises in phonetic reading. 

If you ask your stutterer to say “gun” he will probably merely 
hesitate on the g, and say g-g-g-un. Now let us try this device. 
\sk your stutterer to say g-u-n, giving him the sound of each letter 
and insisting upon the proper mouth position for each sound. You 
will invariably find that he will get each sound without difficulty. 
Let him repeat the difficult word, gradually diminishing the interval 
between the sounds. Eventually, the stutterer will be able to blend 
the sounds quite as well as the normal person. This synthetic word 
exercise is of value especially in words with which the patient 
seems to find peculiar difficulty. It is our practice, however, only 
to use this exercise with words whose orthographic symbols cor 
respond to the sounds. 

We have already referred to the fact that certain sounds or 
combinations of sounds cause more difficulty than others. This 
might be accounted for by the fact that peculiar ideas are fre- 


has a fear of these words or sounds. You all remember in the old 
days when the automobile first came into use, horses were frequently 
frightened by them. If you wanted your horse to overcome the 
fear of the automobile you forced him to walk up to it and smell it. 
\fter a while the horse learned that there was nothing inherently 
harmful in the automobile. So it is with stutterers. Drill them 
upon the sounds and combination of sounds which cause them dif 
ficulty and soon they will lose their fear of them. Our practice is 
to let them pronounce mentally with the proper mouth positions and 
then say the words aloud. 

\lthough I have repeatedly said that the stutterer’s difficulty was 
rarely to be traced to any particular letter or sound, but that as 
soon as he attached meaning to a syllable or a word he encountered 
his stumbling block, I am still of the opinion that sounds, syllables, 
words and phrases in isolation must be practiced unceasingly by 
him as well as by all other speech defectives. 

One of the most interesting and beneficial exercises in vocaliza 
tion is the use of dialogue. For young children many admirable 
stories which may be adapted to this form of discourse may be 


found in school readers. After they have read the story let various 
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pupils assume the role of the characters in the story. After a while 
they may be permitted to improvise their parts. Many school 
readers are now written in dialogue form, thereby rendering the 
task easy. It is no exaggeration to say that such exercises become 
so interesting that children forget to stutter frequently during them 
The confidence thus engendered is of inestimable value and the 
poise, rhythm, inflection and tone placing exercises involved serve a 
completed purpose. With older patients the application of this ex 
ercise will take quite a different form. You may take some of the 
simpler and shorter plays and actually have them enacted, having 
them read in dialogue form first. Among other suggestions for 
securing confidence in vocalization, the questions and answers of 
the pupils one with the other; the one minute impromptu speeches 
of individual pupils before the class; the performance of various 
exercises in vocalization by one pupil acting as instructor for the 
class, etc., all aid in establishing good habits of vocalization. Every 
teacher ought to have a collection of memory gems. It is a bene 
ficial exercise to have them recited. It is a common occurrence 
for a stutterer to recite perfectly. Frequent indulgence in this 
practice occasionally begets an attitude of mind which enables him 
to carry over to his ordinary conversation the fluency which he 
possesses in reciting. 

Another exercise which has been found to be beneficial is para 
phrasing. The steps by which this exercise progresses in difficulty 
are as follows: first, make a statement of one or two sentences and 
have the pupil repeat it to you. At first he will repeat it as nearly 
verbatim as he can. Gradually increase the difficulty by insisting 
that he repeat the sum of your remarks in a language quite different 
from your own. ‘Then the pupil may read exercises and paraphrase 
them. At first you may permit him to write his paraphrases and 
then read them to you. As his skill increases in this respect, you 
will gradually accustom him to telling you his version without 
writing it. 

When your pupil has begun to improve the normal status of his 
speech, exercises which tax his self-reliance must be indulged in. 
Point to an object in the room. For instance the table; say to 
him, “look at this table.” Write the following upon the blackboard: 

(1) Shape) : 
(2) Size 

(3) Location in the room 

(4) Things on the table 

(5) Color, quality, etc. 
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Now discuss the table under each of the above heads. Do this 
with several objects. Proceed in this manner with objects in the 
room. After a while let your pupil mention the object which he 
wishes to discuss. Require him also to tell you beforehand the 
headings under which he proposes to discuss the object. You are 
thereby placing him more and more upon his own resources. If 
your pupil has a good intellect you can have him discuss abstract 
topics, politics, etc. Remember that you must constantly vary con- 
ditions and increase the difficulties. Your aim is to beget in your 
pupil such habits of mind as will make him feel at ease under all 
circumstances. For younger pupils the inventive teacher will seek 
special topics for activity suitable to their age. Our practice is to 
have the pupil perform each activity as he mentions it. 

When consonants are unduly emphasized the time honored exer 
cises of light articulation may be of use. These consist in having 
the pupil repeat a word several times omitting the consonants, then 
have him repeat articulating the consonants lightly. For example, 
we may call the following exercise the “consonant attack”: ay, ay, 
ay, ay, ay, ay, day. This exercise involves breath control, for all 
seven syllables should be spoken on one breath; also a rhythm exer- 
cise for the syllables may be grouped in three sets of two or two 
sets of three, with the whole word slipped in at the end. The 
whole exercise presents a distraction, for the patient invariably be 
comes occupied with the thought of breath, vowel position or 
rhythm and thus slips in his consonant d without thinking of it. 

Finally bear in mind the true value of the vowel, the percussive 
value of the consonant and the importance of keeping up the voice 
until the last word is spoken, and for all this there must be plenty 
of wind in the bellows. Many distracting exercises with a psycho- 
logical bearing may be employed in carrying out the above axioms. 
For instance, whispering the first word of the sentence; shouting 
through a megaphone the first and last word of the sentence; 
chanting the first three words of a sentence ; mentally picture all the 
vowels of the sentence; all the p’s, b’s or m’s of the sentence ; draw- 
ing curves and ‘circles on the blackboard or with pencil and paper 
while talking; as well-as numerous other time honored helps that 
occasion prompts. Training in thinking, that is, in destroying 
mental haste, multiplicity in thought, mental confusion may be 
aided by exercises in single association of ideas such as: 


A. The name of an object is called out, The pupil calls out the 
name of some other object that suggests itself to his mind. If 
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he is in doubt what to say, choose some subject that is often seen 
together with the one mentioned. For example, on hearing the 
word “horse” the reply may be “cart.” At first he is to associate 
slowly, taking as much time as he wishes. Practice for several 
times the following list of words; then add other words: 


hand foot hair 
shoe glove eye 
coat sock motor 
tooth nose water 
boat canoe whop 
sail pin whee! 
rope seat road 
pump lake ticket 
lamp bell dance 
theater hotel ring 
piano gun bell 
street head muscle 
school collar pencil 


B. Upon hearing each of these words just used he is to make 
a sentence about it. It does not matter what the sentence states. 

C. Upon hearing each of these words he is to make a sentence 
defining it. 

1). Upon hearing each of the words he is to state some fact about 
the object implying something about its location or use, or some- 
thing that preceded it, or caused it, or followed it, or resulted from 
it, or had some relation to it. 

The running association may serve as a still more complicated 
process in the training of thinking calmly and connectedly.. For 
instance, starting with any given word, let the mind bring up a 
long series of thoughts. These thoughts should not revolve around 
the original word, but should pass away into other subjects. If 
necessary, the rule may be adopted of obliging the mind to leave the 
original word within the association. For example, house, wood, 
trees, forest, mountains, Switzerland, etc. 

Pursuing these lines it will be necessary in many cases of speech 
correction to educate the memory, attention and bring about habits 
of concentration. Memory, it is said, is gained by exercises and 
labor and concentration may be strengthened by attention to the 
following exercises: 

1. Read a short paragraph—close book—say aloud; over and 
over. 

2. Glance down street, on table, in room, etc.; close eyes and 
describe what was seen in detail. 
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3. look at a person, then try to describe details of face, dress, 
manner, eyes closed. 
|. Store window ; take in at a glance as many things as possible 
then relate what was seen. 
5. Look at some object of interest, such as, a landscape, a high 
building—close eyes and describe. 

Vocalization, then, for the speech defective is to my mind a 
whole series of steps that tend toward character building, in which 
we might include exercises for poise, relaxation, correct breathing 
and breath control, mouth gymnastics, classification of sounds 
(voice and breath, nasal and non-nasal), syllabification, phrasing, 
inflection, rhythm, calmness, distinctness, decision, octave twist, mel- 
ody, flexibility and mental awakening and thinking. Impress upon 
the speech defective the efficacy of the following: Make haste 
slowly. The value of practice lies not in the ground covered but 
in its accuracy, range of application, and the self activity of the 
pupil. Better to speak too little than too much. 


55 Central Park West. 


Nineteen Cases of Hyperplasia of the Thymus Treated by X- 
rays. J. FE. BeEnyAMIN AND S. LANGE, Archives Pediatrics, 
Feb., 1918, 

In all the cases there were positive X-ray findings in addition to 
physical signs. It is most interesting to note the rapid improve 
ment under Roentgenotherapy. In the average case improvement of 
symptoms was noted within 24 to 48 hours after X-ray treatment. 
Three treatments are the usual number. (Cough has abated after 
the second treatment and the improvement in symptoms is con 
comitant with a shrinkage in the size of the gland as shown by 
radiograms. <A Coolidge tube with a 9'4-inch spark was employed, 
the rays being filtered through 4 mm. of aluminum and a piece of 
thick leather. The target distance was approximately 9 inches. 
The routine exposure was 25 milliampere-minutes, but in more 
urgent cases 50 milliampere-minutes was administered at the first 
treatment, 25 anteriorly and 25 posteriorly. The interval between 


treatments was usually one week. X-ray treatment produces defi- 


nite cures. Ep. 








AN ELONGATED STYLOID PROCESS. 
Dr. Sam Key, Austin, Texas 


Mr. N. B., a cornetist, twenty-four years old, 


consulted me 
regarding attacks of tonsillitis and quinzy. Eight months pre 
viously a tonsil operation had been done, but this had failed to 


relieve the trouble and in addition a very disagreeable, tense, 





X-ray showing elongat 


ed styloid process 
drawing sensation had developed in the left side of the throat 


He was conscious of this practically all the time, but it was 


worse upon deglutition. 


Examination of the throat revealed rather large tonsilar re 


mains, with a rigid condition on palpation of the left tonsilar 
area. This was attributed at first to scar 


the former operation. 


tissue formation from 


Under ether anesthesia the right tonsil was removed by the 
Sluder method. In palpating the left tonsil before removal | 
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discovered a long spicule of bone projecting slightly into the 
lower part of the tonsilar fossa, lying a little behind and ex- 
ternal, but in close proximity to the tonsil. The lower end of 
the bone was movable, while the upper end was attached in the 
region of the base of the skull. It seemed inadvisable, perhaps 
impossible, to use the Sluder method on this tonsil, so it was 
removed by dissection and snare. The lower end of the bone 
covered by fascia could then be seen projecting into the tonsilar 
fossa. 

The accompanying skiagraph shows this spicule of bone to 
be an clongated styloid precess. A similar condition does not 
exist on the other side. 

| have found two similar cases reported in the literature, one 
by W. S. Syme, page 303 of the Journal of Laryngology, Rhin- 
ology and Otology, London, and a recent case of Geo. J. Alex 
ander, in the May, 1917, issue of the Journal of Opthalmology, 
Otology and Laryngology* In both of these cases operation 
upon the styloid process was necessary for the relief of symp- 
toms. My patrént had no symptoms from the long process until 
after the first operation, when the scar tissue following the ton- 
sillotomy fixed the tonsil and surrounding structures to the sty- 
loid process. Since the removal of the tonsils all disagreeable 
symptoms have disappeared. Consequently, while the lower 
end of the process covered with mucous membrane and fascia 
is visible in the left tonsilar fossa, [| have deemed it umneces- 
sary, after having the patient under observation for nine months, 
to resort to any further surgical procedure. 


117 Scarbrough Building. 


A case of abnormal bone in the throat which proved to be a long styloid 


process situated under the lower third of the left tonsil was reported by 
Dr. W. ©. La Motte in The Laryngoscope, November, 1915 ied 





DESCRIPTION OF MANIKIN FOR PRACTICE AND DEMON- 
STRATION OF SPECIAL INSTRUMENTATION IN 
BRONCHOSCOPY AND ESOPHAGOSCOPY. 


Dr. THoOMAs Hussarp, Toledo, Ohio. 


This manikin is constructed on approximate anatomica! lines 
and relations and designed for use of tubes and trying out of 
instruments and manipulations in supine posture. 

The tubes are visible (cover removed) for the purpose of demon 
stration of release and extraction of impacted and perforating for 
eign bodies. 

As a means of testing endoscopic illumination and for routine 
practice, this manikin will prove useful to all who practice and 
teach bronscoscopy and oesophagoscopy. 

The clamp at the cricoid isthmus can be placed at any point to 
represent stricture or flattening of the tube. 








Description of shield hooks.—The shield hooks are designed par- 
ticularly to aid in releasing impacted foreign bodies in the oeso 
phagus. 

They are made right and left curve to meet indications in pass 
ing in front of or behind the impacted body. 

Take an open safety pin, point upwards, for example. The 
method advocated is to grasp the shield with forceps. Thé Killian 
flat fenestrated blade is best since this forceps has a set screw nut 
which locks the blades. Pass the shield hook below the pin and 
having turned one-quarter to right or left, according to indication 
(difficult to describe and learned only by practice on manikin), 
withdraw until hook catches the shaft at point of impaction or per- 
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foration. Hold firmly there and push downward on shield until 
the point is passing over the roughened surface of the shield. This 
surface must be kept rough so that one can feel the point. Then 
draw both instruments upward simultaneously and the point can 
be coaxed into the long beveled end of the tubular spatula—or if 
the square ended tube be used it can be gradually extracted—fol- 
lowing the tube. It is a difficult manipulation. The point may slip 
off several times, as with any manipulation. If an impacted or 
perforating body, great care must be used to avoid extra trauma. 

I would also recommend these hooks to aid in releasing large 
bodies or sharp pieces of bone, also to turn such a body as a coin 
so that the forceps can grasp the edge. ‘They are as safe as any 
hook can be if handled carefully. 

In conclusion, I can only add the advice that one should test out 


this method—as well as all complicated manipulations—on cadaver 
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or manikin, Cases presenting such difficulties as are implied in the 
above description are rare and the hand and instruments must keep 
intimately acquainted by routine practice. In this way one acquires 
confidence and skill, and likewise learns the limitations. 

It is a good plan to test out the bronchoscopic lamps occasionally 
and this can be done satisfactorily on a manikin. 

One should always keep in mind the rule not to engage any in 
strument in such a manner that it cannot be released. 


515 Nicholas Bldg. 





